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WARRANTIES 

Western Dynex Corporation warrants to the buyer that for a period of time, 
twelve (12) months from the date of shipment from the Seller's plant, all 
articles, materials, and workmanship (except expendable components such as 
integrated circuits, switches, capacitors, etc., which will be warranted for 
a period of ninety (90) days after shipment by Seller) , will conform to appli- 
cable specifications, drawings, samples, and/or descriptions and will be suitable 
for the purpose of which intended. Read/write heads, recording disks, and 
shipping damages, if any, shall not be deemed to apply under any warranty given 
by the Seller. Refer to the "Agreement Upon Terms and Conditions of Sale" for 
expressed conditions of Warranty. 

UNDERWRITERS LABORATORIES 

Western Dynex Series 6000 Disk Drives (115 VAC, 60 Hz models only) are 
recoanized under the Component Program of Underwriters Laboratories Inc. 

The Underwriters Laboratories Inc. Recognized Component Mark m^m appears 
on the Disk Drive product label to signify recognition. 
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The information contained in this manual is proprietary, and is not to be repro- 
duced or disseminated in any form without the written consent of Western Dynex 
Corporation. 
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INTRODUCTION 

Western Dynex Corporation commends you for your choice in selecting the Series 6000 
Cartridge Disk Drive. Each Dynex drive represents the culmination of many years of 
rotating memory engineering and manufacturing experience, with thousands of units 
currently in use in a wide range of applications throughout the world. 

Within this manual, you will find comprehensive technical information in support 
of Series 6000 Cartridge Disk Drive models as listed in the table below. Informa- 
tion is presented at the technician level and assumes a practical knowledge of 
transistor and integrated circuit theory in conjunction with the use of suitable 
electronic test and measurement equipment. Prior to installation and operation of 
the disk drive equipment, we suggest that your personnel become familiar with the 
contents of this manual — particularly Sections pertaining to Installation and 
Checkout, and Operating Procedures. 

Prior to shipment, each Series 6000 drive is subjected to a "burn-in" period while 
being thoroughly "on-line" tested by a qualified product certification program — 
guarantying that each unit meets the highest standards for operational tolerances, 
data reliability and media interchangeability between drives. 
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SERIES 6000 DISK DRIVE 
TOP LOADING 




SERIES 6000 DISK DRIVE 
FRONT LOADING 
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SECTION 1 — GENERAL DESCRIPTION 
1.1 General 

Series 6000 Cartridge Disk Drives provide a family of high performance, removable 
media disk drives to serve todays complex computer system applications. Time 
proven reliability and ease of application have made Dynex Disk Drives a first 
choice of system designers the world over. 

To meet the needs of a wide range of applications, Dynex drives are available in 
both single and dual disk configurations, with a choice of front or top loading, 
1500 or 2400 RPM disk rotational speed, and 100 or 200 tracks-per-inch recording 
densities — resulting in 25, 50 or 100 million bits of on-line data storage in 
a compact 8-3/4 inches of rack space. All disk drives are fully compatible with 
IBM 5440 (Top Load) , IBM 2315 (Front Load) or equivalent removable disk cartridges 
— providing large on-line data storage capacity and virtually unlimited off-line 
cartridge storage. Cartridges can be easily and quickly changed by the system 
operator. Dual disk un its utilize the removable, ..cartridge, ,fpr^bj^^tpraje^jp_lus 

a.^e^iaanejitj3LjjistAlled... -M§k for, . increased __on-line storage , special data handling 

applica tions., or as an extension of core memory for program storage or other 
special programming requirements. 

This totally self-contained drive unit is designed for convenient 19-inch RETMA 
rack mounting — requiring only 8-3/4 inches of rack height and 28-inches of 
depth. Slide mounting allows top loading units to be extended for cartridge loading 
and ease of service. Front loading drives do not require slide mounting, however, 
slides are recommended for ease of maintenance. 

Series 6000 Disk Drives contain the following basic sub-assemblies: 
o Head positioner mechanism 

° Rotational drive and cartridg e l oading system 
o Electronics _j npdule 
o Operator control panel 
° Internal power supply 

The Dynex developed head positioner mechanism contains a specially designed 
controlled velocit y, vo ice coil type actuato r and photo- optical servo sys tem 
for high speed head positioning with repeatability accuracy of better than_5_Q_ 
™-; i i a >-v^-i-k*-. ^-p ^t^ inpii Pnne i o-f-an+- nncif lAnina anrnracv a^d reoeatabilitv allows 
cartridges to be written and read interchangeably on all Series 6000 Disk Drives. 
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Positioning accuracy is achieved by use of a photo-optical system consisting of 

a precision, calibrated grating and reticle in combination with multiple photo cell 

pairs . TJiis_ujiiaiu^jgh^la = c^ticai_system_^ position and. directional inf orma- 

ti,qn_.j^...the_ac_tuat^ each seek operation. The combination of 

this high resolution servo system and low-mass head carriage, results in extreme 
accuracy, fast access times and superior reliability. 

In addition to inherent, designed-in positioning accuracy, all 200 track-per-inch 
drives contain .temperature sensitive thermi sto rs to electrically, compensate for 
dJJH§Jlsional changes^ caused_ by operational temperature variations — thus further 
minimizing possible positioning accuracy variations. Precise head positioning 
accuracy, in combination with a time-proven data recovery system are by far the two 
most important factors contributing to the extremely low soft (recoverable) error 
rate — less than one bit in 10 10 bits transferred. Error producing power line 
transients are effectively controlled by carefully designed power supply filtering 
and internal ground isolation techniques. 

The Series 6000 rotational drive and cartridge mounting system is a precision 
assembly — providing precise and repeatable disc clamping alignment, and a closed- 
loop servo speed control circuit. A rotational speed tolerance of less than + 2 
percent at both 1500 and 2400 RPM, and 50 or 60 Hz line frequency is standard on 
all drives. 

In addition to the above mentioned thermistor compensation for head positioning 
accuracy, media environmental protection is provided by a pressurized absolute 
air filtration system. Dynex filtration removes virtually all potentially hazardous 
substances (dust, smoke, etc.) from the head/media area. This pressurized system 
also serves to temperature stabxlize and continuously purge the drive unit. 

For reliability and low heat disipation, integrated circuitry is used throughout 
the disk drive electronics system. Data, positioning and interface electronics 
are contained on four printed circuit boards which plug into a common backpanel. 
All logic and control circuits are functionally oriented, with test points for 
convenient and rapid fault isolation and correction. 

To guarantee data integrity, each Series 6000 drive contains a comprehensive system 
of interlocks to protect against operator, as well as system operational errors 
which could possibly be destructive to stored data, the drive unit or possibly 
be a hazard to the operator. For example, on top load units, disk rotation is 
prevented unless the cartridge is correctly installed and manually "locked" in 
place. This "positive lock" assembly can only be manually activated when the 
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drlvs--ia-ln_t--be "Saf e" condition., thus preventing possible system damage by attempted 
cartridge removal during operation. On front load units, a mechanical cartridge 
access door "lock" serves an identical function. To protect the heads and disk 
surfaces, a logic interlock maintains the head carriage in the fully retracted 
position until the disk has reached the necessary rotational speed for safe and 
stable head aerodynamics. This same interlock automatically retracts the heads in 
the event disk speed is reduced by mechanical or power failure. To protect stored 
data from inadvertant erasure or over-writing by the operating software system, 

iwp_jnaniiai^Write_JLrotec ..selectively .inhibit all, write 

functi ons for the fixed, and, removable* disks . 

Series 6000 interface circuits are TTL compatible, with the standard interface 
designed to meet the needs of a wide range of user interface requirements — 
including compatibility with disk drives supplied by other manufacturers. 

In the event of installation, application or equipment problems, Western Dynex Cor- 
poration provides 24-hour spare parts and customer service. Experienced engineers 
are available to provide consulting and training for preventive and emergency 
maintenance service. In addition, a portable test unit and exerciser is available 
for on-site troubleshooting and off-line checkout of all Series 6000 Disk Drives. 
The test unit simulates controller interface signals while displaying data and disk 
drive operating conditions. 
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1.2 System Specifications and Configurations 



SERIES 6000 SPECIFICATIONS 



Disk Configuration 

• Removable only or fixed and 

removable 

• Front or top loading 

Storage Capacity 

•25, 50 or 100 megabits 

Cartridge Requirements 

• IBM 5440 Top Loading Type 

• IBM 2315 Front Loading Type 

Recording Density 

• 2200 BPI 

Track Density 

• 100 or 200 tracks per inch 

Cylinders per Surface 

• 203 with 100 TPI or, 

• 406 with 200 TPI 

Sector Formatting 

• 8, 12, 14, 16, 20, 24 and 32 
sectors/track. Others available. 



Disk Rotational Speed 

• 1500 rpm ± 2% 

• 2400 rpm ± 2% 



Data Transfer Rate (BPS) 

• 1.562 MHz @ 1500 rpm 

• 1.5885 MHz @ 1500 rpm 

• 2.500 MHz @ 2400 rpm 

• 2.540 MHz @ 2400 rpm 



Head Positioning Accuracy 

• Within 200 millionths of an inch 

Head Positioning Repeatability 

• Within 50 millionths of an inch 

Rotational Latency 

• 20 milliseconds, avg. at 1500 rpm 

• 12.5 milliseconds, avg. at 2400 rpm 

Mean Time Between Failure (MTBF) 

• Greater than 5000 hours 

Mean Time To Repair (MTTR) 

• Less than one hour 

Recoverable Error Rate 

• Less than 1 bit/1010 bits transferred 

Non-Recoverable Error Rate 

• Less than 1 bit/1012 bits transferred 

Air Filtration 

• 0.3 micron, pressurized 

DC Power 

• Internal DC power supply 

AC Power 

• 100 or 115 VAC ± 10%, 50 Hz + 2% or 

6 Hz + 1% at 4.5 Amps 

• 208 or 230 VAC + 10%, 50 Hz + 2% or 
60 Hz ± 1% at 2.3 Amps 
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Mounting 

• Height: 8-3/4 inches 

• Depth: 28 inches (including cable clearance) 

Weight 

• 120 pounds (with cartridge) 

Operating Environment 

, • 55 to 105°F 

• 10 to 80% RH {no condensation) 



Note 



: See Section 3.3.5 for Interface Signal Specifications 



SERIES 6000 DISK CONFIGURATIONS (FRONT OR TOP LOADING) 





Number 


Number of 




Capacity 


Data Transfer 


Drive 


Of 


Recording 


Track 


Bits/ 


Rate 


Model 


Disks 


Surfaces 


Spacing 


Drive 


(Bits-Per-Second) 


DD-6121 


1 


2 


100 TPI 


25m 


1.562 MHz @ 1500 rpm 


DD-6221 


2 


4 


100 TPI 


50m 


1.5885 MHz @ 1500 rpm 
2.500 MHz § 2400 rpm 


DD-6122 


1 


2 


200 TPI 


50m 


2.540 MHz @ 2400 rpm 


DD-6222 


2 


4 


200 TPI 


100m 


Available 
All Models 
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1.3 Supporting Hardware 

The following is a list of supporting hardware available for the installation and 
servicing of Series 6000 Disk Drives. 



Installation Hardware 



Item 

Cable, I/O 

Cable, I/o 

Cable, I/O 
Terminator PWB 
Slides Kit 



Slides Kit 
Disk Cartridge 
Disk Cartridge 



Description 

Interconnection between daisy-chained 
drives (5 feet) 

Interconnection between daisy-chained 
drives (11 feet) 

Connects user system to 1st drive (8 feet) 
120 ohm cable termination 

Slides and cable retractor, Misc. instal- 
lation parts (See Fig. 9-22 for installa- 
tion instructions) 
Slides, Misc. installation parts 
Front load, disk cartridge 
Top Load, disk cartridge 
Specify TPI, BPI and sector format when ordering 



Part Number 

D164G3 

D164G4 

D164G1 
C131G1 
C439G1 



C439G2 
DCA188 
DCA147 



Service Hardware 



Item 

CE Cartridge (Top Load) 

CE Cartridge (Front 

Load) 
PWB Extender 

Disk Exercisor 

(continued on next page) 



Description 



Certified disk for disk drive align- 
ment 

Certified disk for disk drive align- 
ment 

Extends circuit cards away from 
module for service access 
Off-line test unit 



Part Number 
DCA148 
DCA189 
C134G1 

DE5020 
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Service Hardware (cont'd.) 



Item 


Description 


Part Number 


Disk Suitcase Tester 


Off-line test unit with data transfer 


DT6020 


Dummy Sector Ring (Top 


Sector Amplitude "standard" 


DRD191P1 


Load) 






Dummy Sector Ring (Front 


Sector Amplitude "standard" 


DRD192P2 


Load) 






Head Spacer 


Used to prevent head loading during 
servo setup 


B098P1 


Cleaning Wand 


Used for disk cleaning 


HAA149P1 



When ordering Installation or Service Hardware, contact: 

Customer Service Department 

Western Dynex Corporation 

35 36 West Osborn Road 

Phoenix, Arizona 85019 

(602) 269-6401/TWX (910)951-4287 
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SECTION 2 — OPERATING PROCEDURES 
2 . 1 OPERATOR FUNCTIONS 

Note: All operator accessed switches and indicators are located on the disk drive 

front panel. Extending the drive from the equipment rack is necessary "only" 
for cartridge insertion or removal on top loading drives. 

2.1.1 Power-On Procedure 

1. Depress the "Disk Power" switch "ON". The Disk Power lamp will come "ON" 
— indicating the internal power-on sequence has been initiated. 

2. When the "Safe" lamp comes "ON", power-on initialization of the drive is 
complete. A "Safe" indication requires approximately 25 seconds from 
power application. 

3. At this point, a disk cartridge may be inserted or removed from the drive. 

Warning: The "Safe" lamp has but one function — indicating to the operator 
that it is safe to insert or remove a disk cartridge. Do not 
attempt to insert or remove cartridges unless the "Safe" lamp is 
"ON", or system damage may occur. 

Note: All front load drives and late model top load drives contain a 
mechanical "Positive Lock" assembly which prevents cartridge 
removal unless the "Safe" lamp is "ON". On top load units, the 
Positive Lock prevents cartridge cover removal, while on front load 
units, the cartridge access door is locked — preventing cartridge 
removal. Once the Positive Lock is manually placed in the "locked" 
position (top load units) and the "Disk Drive" switch is depressed 
"ON", or the "Disk Power" switch is depressed "OFF", the lock can 
not be unlocked by the operator, thus preventing cartridge removal. 
On front load units, after inserting the cartridge, the cartridge 
access door will automatically "lock" on depressing the "Disk 
Drive" switch "ON" or the "Disk Power" switch "OFF". 

2.1.2 Disk Cartridge Load Procedure 

1. If the "Disk Power" lamp is "OFF", perform steps 1 and 2 of the Power-On 
Procedure. 
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With the "Safe" lamp "ON", manually move the "Positive Lock" arm back 
(top load units) , then insert the cartridge and install the cartridge 
cover, then move the Positive Lock arm forward into the "locked" pos- 
ition. On front load units, pull open the cartridge access door, insert 
the cartridge, and then close the access door. 

Depress the "Disk Drive" switch "ON". An electrically operated sole- 
noid will lock the Positive Lock arm (or access door) in place and 
the Disk Drive lamp will come "ON", indicating that the internal 
operating sequencing has been initiated. 

Approximately 90 seconds after depressing the "Disk Drive" switch "ON", 
the "Ready" lamp will come "ON", indicating the drive is ready for 
on-line user control. 

Note: An interlock prevents disk rotation if the cartridge is not 
properly seated. 



2.1.3 Disk Cartridge Unload Procedure 

1. When the "Safe" lamp comes "ON", move the Positive Lock arm back to 
its unlocked position (top' load units), or pull open the cartridge 
access door (front load units). The disk cartridge is in the unloaded 
state and may be removed at this time. 

2. If the "Ready" lamp is "ON", depress the "Disk Drive" switch "OFF" — 
"Disk Drive" and "Ready" lamps will go "OFF". On depressing the 
"Disk Drive" switch to "OFF", the heads will unload, the head carriage 
will seek a fully retracted position, and disk rotation will begin to 
decelerate. When the disk has completed its deceleration cycle, the 
"Safe" lamp will come "ON", indicating it is safe to remove the disk 
cartridge from the drive. 

Warning : Should the Unload Procedure be executed during on-line user 
accessing, system errors may occur. Should user operation 
involve writing data, a logic interlock allows the write data 
sequence to be completed before the unload sequence is initiated. 
Once the Ready lamp is "OFF", the user can no longer access the 
disk drive. 

3. If the disk drive contains a cartridge and disk drive power is "OFF", 
perform steps 1 and 2 of the Power-On Procedure. When the "Safe" lamp 
comes "ON", the cartridge may be removed. 
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2.1.4 Power- Off Procedure 

1. If the disk cartridge is "loaded" (Disk Drive Lamp ON) , perform the 
Disk Cartridge Unload Procedure (Section 2.1.3). 

2. When the "Safe" lamp comes "ON", remove the disk cartridge (if necessary), 
then depress the "Disk Power" switch "OFF". The Disk Power lamp will go 
"OFF", indicating all disk drive power has been removed from the unit. 
Warning : Except under "Emergency Conditions" (see Section 2.1.5), the 

Power Off Procedure should never be performed without first 
initiating the Cartridge Unload Procedure. If the cartridge 
is not to be removed from the unit, the "Disk Power" switch 
may be depressed "OFF" as soon as the heads have unloaded 
(approximately 3 seconds after depressing the "Disk Drive" 
switch "OFF"). In this case, the cartridge will be locked 
in place. 



2.1.5 Emergency Unload Procedure 

1. Many emergency conditions are monitored and detected by special disk 
drive circuits. Should an emergency condition be detected, the head 
carriage will automatically retract and the "Safe" lamp will come "0N ! 
allowing cartridge removal. However, should the operato r detect an 
emergency condition (head scraping, unusual noises, etc.), perform an 
Emergency Unload by depressing the "Disk Power" switch to "OFF", to 
unload the heads, retract the positioner and remove all unit power. 
Note: Data may be lost, if the system is in a Write Data mode 
and the Emergency Unload Procedure is performed. 



2.1.6 Disk Cartridge Handling 

Within each disk cartridge is a precision disk with an extremely thin magnetic 
coating which serves as a recording medium. Since the read/write heads "fly" 
only a few microinches from the recording surface, yet do not touch the surface, 
is it extremely important that proper care be exercised when handling and stor- 
ing the disk cartridge. When considering the fact that individual data tracks 
are less than 5 thousandths of an inch wide and a data bit is less than 500 
microinches long, it can be seen that extremely small areas of damage, or 
finger prints, or dust particles — even continued exposure to cigarette smoke -- 
can render a disk cartridge inoperable with possible loss of customer data. 
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To ensure data integrity, adequate precautions are necessary. 

1. Clean the cartridge protective covers periodically to remove any 
build-up of dirt or dust. Use a clean, lint-free cloth. 

2. Keep all foreign objects away from the disk surface. 

3. Do not touch the disk surface. 

4. Keep the cartridge lid in its proper place at all times. Should a 
cartridge be dropped or otherwise suspected to be damaged, have it 
inspected by maintenance personnel before using. 

5. Do not allow liquids, such as coffee and other beverages, to be in 
the disk drive cartridge area. 

6. Tobacco, its smoke and ashes, is a prime source of contamination -- 
keep these items out of the disk storage and operating area. 

7. When a disk cartridge is first brought into the computer room (disk 
drive area) environment, always allow at least one (1) hour for the 
disk cartridge to temperature stabilize within the operating room 
environment. This stabilization is required to ensure correct head- 
to-track registration. 

Note: It is recommended that all disk cartridges be stored within the 
computer room environment, or equivalent area. 
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SECTION 3 — INSTALLATION 

3.1 Unpacking and Initial Inspection (Ref. Fig. 9-22 and 9-23) 

All Series 6000 Disk Drives are shipped in special containers designed to 
absorb normal vibration and shock loads encountered by common commercial 
carriers. Anticipated shock and vibration loads are as follows: 
Shock: 25 G's for 11+1 milliseconds 
Vibration: 5 G's from 1 to 300 Hz 
Important: a) On delivery by commercial carrier, thoroughly inspect the 

exterior of the shipping container for physical damage. Any 
damage should be described and noted on the carrier's bill of 
lading, 
b) During the unpacking process and incoming inspection, care- 
fully note any damage. Should damage be observed, immediately 
notify the carrier and Western Dynex Corporation, Customer 
Service. If the unit is to be returned, carefully follow 
Section 3.2, Return Shipping Instructions. 

1. Open the outer shipping container and remove the inner container 

(Keep all containers and packing materials in case return shipment 
should become necessary) . 

2. Carefully cut all tape seams and remove the disk drive from the 
inner container. 

3. Remove top cover from the disk drive (six screws, 3 per side). 

4. Visually inspect the disk drive assembly for possible shipping damage. 
Check all PWB's and connectors for proper connector "seating". Check 
for loose components and subassemblies. 

Important : During unpacking and inspection, do not allow the disk 

drive to become contaminated with dirt, dust, etc. It is 
recommended that unpacking and inspection be performed in a 
clean, computer room type environment. 

5. With the top cover removed, remove the two (2) screws which retain the 
positioner cover and coil lock. Remove the positioner cover and rotate 
the coil lock 180 degrees, such that the coil lock tab is toward the 
rear of the unit. Replace the positioner cover and screws. 

Warning: Should the unit be subsequently moved or prepared for ship- 
ment, it is absolutely necessary that the coil lock be in 
place and secured. 

f, Ronl pnfi -f-h^ -f-rm nrwT&r- 
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The disk drive is now ready for installation per Section 3.3 



3. 2 Return Shipment Instructions 

For disk drive shipment or facility move, it is recommended that each disk drive 

be repackaged in its original shipping container. 

Warning ; a) Never ship a disk drive with the disk cartridge installed. 

b) Prior to shipment or moving, it is absolutely necessary that the 
coil lock be in place and secured. 

Notification of Return Shipment 

Factory notification of all return shipments (warranty or otherwise) is 
necessary prior to shipment. Contact Western Dynex Corporation, Customer 
Service Department for shipping and disposition instructions. 

All return shipments shall be freight pre-paid. 



3. 3 Installation Procedures 

Warning : Following final installation and power connection, but prior tc 



loading the heads, the removable disk heads (0 and 1) should be 
inspected for dust, dirt and other contamination which may have 
accumulated during shipment or customer storage. Normally, 
units shipped and stored in their original shipping containers 
will not require head or disk cleaning. However, any unit left 
uncovered or otherwise exposed for an extended length of time 
should be carefully inspected for contamination. 

Should inspection of the top heads (0 and 1) reveal contamina- 
tion, clean all heads (upper and lower) and the fixed disk per 
Maintenance Procedures — Sections 5.3.2, Read/Write Heads; 
and 5.3.3, Disk Cleaning. 

3.3.1 Rack Mounting Procedures (Ref. Fig. 9-22) 

1. Install slide supports (item 2) on to disk unit using button head 
screws in holes marked "A" (6-32 X 1/4, 3 places each support). 
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Temporarily install left-hand slide (item 3) on to its respective support 
(item 2); align mounting holes and install at least two 6-32 X 1/4 button 
head screws in holes marked "B", to hold slide in place. Mark the rela- 
tive location of the front end bracket (item 7) on the slide which will 
result in the proper RETMA rail-to-front panel clearance when installed 
(approximately 0.2 inches). Remove the slide from the unit and install 
the front end bracket to the slide with mounting hardware (8-32 X 3/8, 
low profile pan binding head screws with both flat and lock washers, 2 
places) . Re-install the left-hand slide on the unit. 

Note : Slide mounting brackets should not be installed such that brackets 
fit between RETMA rails and the slides unless the distance between 
RETMA rails (across cabinet) is greater than 17.88 inches. 
Install front end bracket (item 7) at same location on the right-hand 
slide. 

Install unit stop spring (item 5) on to unit above the left-hand slide. 
Extend slide and install the unit lock plate (item 6) on to slide such 
that the slide will latch in the closed position as shown at location 
7D on the reference drawing (Use 6-32 X 3/8 pan head screws with flat 
and lock washers, 2 places). After lock plate is adjusted and the 
screws have been secured, remove both the unit stop spring and the 
slide from the unit. 
Note: An alternate unit stop spring mounting method is available (Ref. 

location 5A on Fig. 9-22) . 
Select the correct rear end bracket mounting holes in both slides (items 
3 and 4) to allow mounting into the cabinet, and install the rear end 
brackets, item 7 (Use 8-32 X 3/8 low profile pan head screws with flat 
washers, two places for each bracket) . Do not totally tighten rear 
end bracket screws. Mount slides into cabinet (RETMA rail mounting screws 
are not supplied) to determine precise location of rear end bracket. The 
rear end bracket screws can then be secured. 

Set slide spacing (across cabinet) such that the distance between unit 
mounting members of the slides is 16.75 ± 0.02 inches. Secure RETMA 
rail screws. Slides must be mounted parallel to each other and vertically 
parallel to the RETMA rail. 

Extend slides. Spacing should still be 16.75 + 0.02 inches between 
slide unit mounting members (measure front and rear) . 

With slides extended, install four (4) miscellaneous screws (#6 screws, 
3/4 inch or longer, no nuts required) into center slide members to keep 
the slides in the intended position. These holes are located approxi- 
mately one-inch in front of the RETMA rails when slides are in the 
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extended position. This keeps the slides from closing as the disk drive 
is being lifted onto the extended slide mounting members. Two persons 
(one per side) are required to lift the unit over the extended slide members 
and back to the correct mounting hole position. Be careful that the unit 
weight does not tilt the cabinet. The weight of the unit should not be 
put onto the slides until the unit is near its approximate mounting 
position. Also, before the unit weight is put onto the slides, check that 
unit slide supports fit correctly over the extended unit mounting members 
slide. 
9. Align the unit mounting holes to the slides and install button head screws 
(6-32 X 1/4, at least two per side). Secure screws. 

10. There should be 0.060 ± 0.015 inches clearance between the unit and the 
slide cabinet mounting member (items 3 and 4). Remove the four (4) screws 
used to lock the slides into the extended position, and move the unit 
slowly into the cabinet. The 0.060 inch clearance should be maintained 
throughout the total travel. The unit should move freely. 

11. With the unit extended, install unit stop springs (item 5) onto both sides 
of the unit (6-32 X 3/8 with flat washers, both sides). As the unit is 
moved into the cabinet position, the unit stop springs are to be depressed 
to clear the RETMA rails. 

12. With the unit in the cabinet position, install cable retracting assembly 
per reference drawing. Maintain maximum separation between the AC power 
cable and the ribbon I/O cable. Be sure the chain pulls the cable retractor 
and not the ribbon cable. Fold the ribbon cable as indicated to give desired 
cable direction. Adjust cable clamps for the AC power cable to provide de- 
sired cable length and direction of travel. Check that all cables are 
maintained within an 8.75 inch space throughout the unit travel range. 

13. For maintenance, disconnect the cable retractor from the rear RETMA rail and 
extend the unit to its normal stop position (unit stop springs catch on the 
RETMA rails) . Press the unit stop springs toward the unit and pull the unit 
out to its maximum extended position. Check that the cable assembly is free 
to move to full extended position prior to moving. Normal maintenance can 
now be performed. 

Warning : Be careful that the cabinet does not tilt due to unit weight while 
extended. 

14. Carefully check installation and that all mounting screws are secure. 



DYNEX 



3-4 

A Perri Company 



Series 6000 
DISK DRIVE 



3.3.2 AC Power Connection (Ref. Fig. 9-1) 

Each Series 6000 Disk Drive is internally pre-wired for a designated AC power 
input as specified at time of order. A label on the side of the disk drive 
designates the required AC power input. 

A sample label is shown below. Label designations are as follows: 
S/N Unit Serial Number 

MODEL DD-6222-TA2C 

DD-6222 Defines a dual disk, 2 00 TPI unit 
TA Signifies a top load unit (FA - front load unit) 

2 Defines the basic unit configuration (per Model List) 

C Defines the accessory package (cables, manuals, etc.) 

RPM 2400 RPM 

SECTOR 24 sectors per revolution (format) 

VOLTS 115 VAC (primary power, pre-wired) 

AMPS 4.5 Amps (primary power load, maximum operating) 

CE CE cartridge alignment method (Standard, if blank) 

TPI 200 tracks-per-inch (format) 

INT 204 type interface (204 - Customer I/O Interface) 

Hz 60 cycle (primary power frequency) 

BPI 2200 bits-per-inch recording density 

13k\ Recognized under the Component Program of Underwriters 

Laboratories Inc. (115 VAC, 60 Hz only). 
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S/N 4 012 



TO 



MODEL DD-6222-TA2C 



RPM 


2400 


TPI 


200 


SECTOR 


24 


INT 


204 


VOLTS 


115 


HZ 


60 


AMPS 


4.5 


BPI 


2200 


CE 









SAMPLE UNIT LABEL 



A pre-wired, 3-conductor power cord is supplied with each unit. 
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Warning; a) Prior to power application to the disk drive, verify that the 

power input source is as specified on the unit power input label. 

b) Under no circumstances should an alternate power input source be 
applied — disk drive damage will occur. 

c) Under no circumstances should the customer attempt to modify the 
disk drive for an alternate power input source. 



3.3.3 I/O Connection and Termination (Ref. Fig. 9-1 and Section 3.3.5) 

Each Series 6000 Disk Drive contains two (2) 50-pin I/O cable connectors, 
located on the PWB backpanel at the rear of the unit. See Section 3.3.5 for 
I/O signal specifications. The two I/O connectors are physically wired in 
parallel — accepting two I/O cable connectors for daisy chaining disk drives, 
or one I/O cable and a Termination PWB. (See figure 3-1) 

A maximum of four (4) disk drives can be daisy chain connected to a single user 
I/O cable. Note that a Termination PWB is always required at the last unit — 
regardless of the number of units connected (1, 2, 3 or 4 units). 



I/O CABLES 



CPU 



I 



DISK DRIVE 
CONTROLLER 
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FIGURE 3-1 
I/O CABLE CONNECTION 
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3.3.4 Jumper Connections (Ref. Fig. 9-1 and Appendix C) 

From one (1) to four (4) disk drives may be daisy chain connected to a common 
user I/O cable. Within the operating software, each of the four units will be 
pre-designated as unit 1, 2, 3 or 4 and will retain this identity. Within each 
disk drive, the assignment of a Unit number is accomplished by two jumper con- 
nections — Busy Select (1, 2, 3 or 4) and Unit Select (1, 2, 3 or 4) . Jumper 
connections are made on the PWB backpanel, as viewed from the rear of the unit. 

For both Busy and Unit Select jumpers, connect the respective common pin (Ref. 

Fig's. 3-2 and 9-1, Loc 7C) to the corresponding assigned number pin. 

Note: The Busy and Unit Select common pins are normally set to the same 
identification number. As shipped from the factory, all units are 
pre-wired (jumpered) for "Drive 1" idenf itication. 

Note: All Series 6000 Disk Drives are shipped with a Customer Interface as 

specified on the Unit Label (See Section 3.3.2). Appendix "C" provides 
a listing of all disk unit jumper connections with corresponding defini- 
tions. Due to the large number of "special" interface configurations, 
individual interface configurations are not listed. 



XBZY-L(BUSY) RLSF-L (UNIT) 

.1 
2 
3 

a 



Disk Drive selection (Unit Select and Busy Select) is accomplished by jumper connections 
on the PWB backpanel. 

Normally, jumper identification must agree with the unit logical address (user I/O identifi- 
cation). See Figure 9-1, Loc. 7C. 



FIGURE 3-2 
UNIT/BUSY SELECT JUMPER CONNECTIONS 
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3.3.5 I/O Signals and Specifications (Ref. Fig. 9-1) 

I/O interface receiver/driver equivalent circuits are shown in Figure 3.3. 

All logic consists of TTL integrated circuits, with +2.5 to 5.3 VDC representing 

a "True" condition and 0.2 + 0.2 VDC representing a "False" logic condition. 



3.6 ± .6 V 



3.6 ± .6 V 



120 n 



i2on 



45 MA MAX. 



END UNIT TERMINATOR 
RESISTOR 

3.6 ± .6 V 




< 



1 TO 4 UNITS 



3.6 ± .6 V 



120 a 



X 



r dR M 




'Max. cable length 35 feet 



J 



45 MA MAX. 



CONTROLLER 



120 £2 

-L> 



FIGURE 3-3 
I/O INTERFACE EQUIVALENT CIRCUITS 



Table 3-1 provides a complete listing of Input/Output signals with corresponding 
cable pin numbers, conductor numbers, backpanel connector location and pin num- 
bers, and individual signal logic nomenclature. 
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Table 3-1 
I/O Signal Listing 



Backpanel 
Location 



A5-48, A3-50 
A5-50, A3-49 
A5-49, A3-47 
A5-47, A3-45 
A5-45, A3-43 
A5-43, A3-41 
A5-41, A3-39 
A5-39, A3-37 
A5-37, A3-35 
A5-22, A2-38 
A5-46, A2-35 
A5-44, A2-37 
A5-42, A2-39 
A5-40, A2-42 
A5-38, A2-44 
A5-36, A2-46 
A5-34, A2-48 
A5-32, Sel-04 
A5-30, Sel-03 
A5-28, Sel-02 
A5-26, Sel-01 
A5-35, A4-49 
A5-33, A4-45 
A5-24, A2-40 
A5-12, Busy-01 
A5-14, Busy-02 
A5-16, Busy-03 
A5-18, Busy-04 
A5-17, Al-38 
A5-15, Al-40 
A5-13, Al-42 
A5-11, Al-44 





I/O Cable 


I/O PWB 


Conductor 


Hole No. 


Number 




3 


1 


RDA8-L 


1 


2 


RDA7-L 


2 


3 


RDA6-L 


A 


A 


RDA5-L 


6 


5 


RDA4-L 


9 


6 


RDA3-L 


10 


7 


RDA2-L 


12 


8 


RDAl-L 


14 


9 


RDA0-L 


24 


10 


RDAR-L 


5 


12 


RDRE-L 


7 


14 


REDM-L 


8 


16 


RWDM-L 


11 


18 


XUNL-L 


13 


20 


XILA-L 


15 


22 


XWPM-L 


17 


24 


RULC-L 


18 


26 


RLF4-L 


20 


27 


RLF3-L 


21 


28 


RLF2-L 


22 


29 


RLF1-L 


16 


31 


RHSO-L 


19 


33 


RWDP-L 


23 


35 


RDAS-L 


31 


37 


XBZl-L 


28 


39 


XBZ2-L 


27 


41 


XBZ3-L 


25 


43 


XBZ4-L 


26 


45 


XSRT-L 


29 


47 


XIND-L 


30 


49 


XSBO-L 


32 


50 


XSBl-L 



Logic Name and Function 



(Continued on next page) 



8 (200 TPI] 



Track (Position) Addr. Bit 

Track (Position) Addr. Bit 7 

Track (Position) Addr. Bit 6 

Track (Position) Addr. Bit 5 

Track (Position) Addr. Bit 4 

Track (Position) Addr. Bit 3 

Track (Position) Addr. Bit 2 

Track (Position) Addr. Bit 1 

Track (Position) Addr. Bit 

Track Addr. Restore (Demand Addr 

Disk Removable Enable 

Erase Data Mode 

Write Data Mode 

Malfunction 

Illegal Address 

Write Protect Mode 

Unload Control (Unit Unload) 

File (Unit) Select 4 

File (Unit) Select 3 

File (Unit) Select 2 

File (Unit) Select 1 

Head Select Top 

Write Data Pulse 

Track (Position) Addr. Strobe 

Seek Complete 1 

Seek Complete 2 

Seek Complete 3 

Seek Complete 4 

Sector 

Index 

Sector Addr. Bit 

Sector Addr. Bit i 



Reset] 
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I/O Signal Listing (cont ' d . ) 



Backpanel i/ Cable 

Location I/O PWB Conductor 
(Slot and Pin ) Hole No. Number 



A5-09, Al-46 
A5-07, Al-48 
A5-05, Al-50 
A5-10, Al-37 
A5-08, Al-41 
A5-06, Al-43 
A5-04, Al-45 
A5-01, Al-49 
A5-01, Al-49 



34 


51 


XSB2-L 


35 


52 


XSB3-L 


39 


53 


XSB4-L 


33 


55 


XRDB-L 


36 


57 


XRDQ-L 


37 


59 


RRDE-L 


38 


61 


XFRY-L 


40 


63 


3.6V 


41 


64 


3.6V 



Logic Name and Function 



Sector Addr. Bit 2 
Sector Addr. Bit 3 
Sector Addr. Bit 4 
Read Data Bit 
Read Data Clock 
Read Data Enable 
Ready 

Terminating Voltage 
Terminating Voltage 



Notes: 



a) 
b) 



The I/O cable consists of 26 guage, 64 conductor, 2.5 inch wide 
flat ribbon cable. The "Brown" conductor is conductor number 1. 
Conductors 11, 13, 15, 17, 19, 21, 23, 25, 30, 32, 34, 36, 38, 40, 
42, 44, 46, 48, 54, 56, 58, 60 and 62 must be connected to DC 
ground by the user. 

c) Conductors 63 and 64 must be tied together, when used. 

d) EXAMPLE From Table 3-1: Conductor No. 1 connects to I/O PWB Pin 3, 
which connects to backpanel I/O slot A5 , Pin 48 and then terminates 
at slot A3, Pin 50. Pin assignments in I/O slots A5 and A6 are 
identical (Ref . Fig. 9-1) . 



Note: 



INPUT SIGNAL DEFINITION 

Logic signal definition is as follows: 
Sample: RXXX-L = RXXX = low level; RXXX-H 



RXXX = high level 



RLF1-4-L (File Select) 



A low level provides I/O selection of one (1) of four (4) disk drives 
daisy chained to a common I/O cable. Each disk drive must be internally 
jumpered to a designated File Select number (1, 2, 3 or 4). 
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RHSO-L (Head Select) 

For a selected disk (upper and lower) , a low level selects the "Top" 
head and a high level selects the "Bottom" head. Opposite polarity 
selection is available. 

RDRE-L (Disk Removable Enable) 

A low level selects the "Removable Disk" and a high level selects the 
"Fixed Disk". Opposite polarity selection is available. 

RDA0-8-L (Track Position Address) 

Low levels select one (1) of 406 data track positions on 200 TPI disk 
drives. Address bit "8" is not used on 100 TPI drives. The Track Address 
may follow the leading edge of the Address Strobe (RDAS-L) by up to 0.5 
microseconds, maximum. However, it must trail the leading edge of the 
Address Strobe (RDAS-L) by at least 0.2 microseconds, minimum. 

RDAS-L (Track Position Address Strobe) 

The Track Position Address Strobe (neg. pulse) will cause Address Restore 
(RDAR-L) and the Track Position Address (RDAO-8-L) to be sampled and com- 
pared with the stored current address. The head will then position to the 
specified new address location. Pulse width limits: 0.9 to 3.0 microseconds. 

RDAR-L (Track Address Restore) 

Track Address Restore (low level) has priority over a Track Position 
Address (RDAO-8-L) , and will always cause the heads to position to track 
address 000. The Track Address Restore signal must overlap the Address 
Strobe (RDAS-L) by . 5 microseconds, minimum. 

RWDM-L (Write Data Mode) 

The Write Data Mode signal (low level) enables Write Data Pulses (RWDP-L) 
to the write amplifier circuitry. 

RDWP-L (Write Data Pulse) 

Encoded "Double Frequency" data. The "negative going" edges causes the 
encoded data to be recorded on the selected disk when Write Data Mode 
(RWDM-L) is low. 
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REDM-L (Erase Data Mode) 

The Erase Data Mode signal (low level) enables the erase circuitry. REDM-L 
must be low, within two (2) microseconds of Write Data Mode (RWDM-L) going 
low, and must remain enabled for at least 28 (20 microseconds for 2400 RPM) 
microseconds after the last usable Write Data Pulse (RWDP-L) , is received. 

RRDE-L (Read Data Enable) 

The Read Data Enable signal (low level) enables Read Data Clocks (XRDQ-L) 
and Read Data Bits (XRDB-L) to be transmitted to the I/O interface — as 
read from a previously selected Disk, Track and Sector. 

RULC-L (Unload Control) 

A low level signal greater than one (1) microsecond in duration will cause 
all drive units on the I/O buss to "Unload". This signal allows the unit 
to be unloaded before I/O control becomes marginal — Example: loss of user 
power could cause data to be written on the disk. 

OUTPUT SIGNAL DEFINITION 
Note: Logic signal definition is as follows: 



Sample: XXXX-L = XXXX = low level; XXXX-H = XXXX = high level 

XBZ1-4-L (Seek Complete) 

Within each disk drive, one (1) of four (4) Seek Complete lines is 
jumpered to the Seek Logic, providing a designated Seek Complete signal 
to the I/O interface. The Seek Complete line goes low, independent of 
File Select (RLF1-4-L) within one (1) microsecond after the leading edge 
of the Address Strobe (RDAS-L) . It will stay low for 8 microseconds 
(minimum) and then go high when the heads reach and settle on the addressed 
track position. If the seek is not complete after three (3) seconds, the 
line will go high, Malfunction (XUNL-L) will go low, and Read- (XFRY-L) will 
go high. Seek Complete is available in opposite polarity, and is also avail- 
ble as being gated with File Select (RLF1-4-L) . 

XILA-L (Illegal Address) 

The Illegal Address line goes low within one (1) microsecond following 
the trailing edge of the Address Strobe (RDAS-L) if the track position 
address is greater than 202 (405 for 200TPI units) as received from the 
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user. In this case, the address is ignored and the heads are not moved. 
The Illegal Address line returns to a high level within one (1) microsecond 
following the trailing edge of the Address Strobe (RDAS-L) when accompanied 
by a subsequent valid address. 

XIND-L (Index) 

The Index line provides one (1) 6 +3 microsecond, negative going pulse per 
disk revolution for the selected disk (RDRE-L) . 

XFRY-L (File Ready) 

The File Ready line provides a low level when the disk drive is conditioned 
and ready to respond to I/O user commands. 

XRDB-L (Read Data Bit) 

The Read Data Bit signal, when enabled by Read Data Enable (RRDE-L) going low, 
contains decoded data "bits" as read from the selected Disk, Track and Sector. 
A low level pulse represents a data "1" bit in the "Double Frequency" data 
encoding and occurs between data clocks (XRDQ-L) . An NRZ option is available. 

XRDQ-L (Read Data Clock) 

This line, when enabled by the Read Data Enable (RRDE-L) going low, contains 
the data "clock" as separated from the encoded data. This 80 +25 nanosecond 
negative pulse represents a data "Clock". 

XSBO-4-L (Sector Address) 

The five (5) Sector lines specify the sector binary address of the 
selected disk (RDRE-L) . The disk drive Sector Counters are continuously 
counting, being advanced by the leading edge of each sector pulse as it 
occurs. The Sector Counter is reset to "zero" (all Sector Address lines 
high) by the first Sector pulse following the Index pulse. 

XSRT-L (Sector) 

The Sector line provides a formated number of equally spaced 6+3 micro- 
second, negative going sector pulses per disk revolution — each indicating 
the start of a particular sector for the selected disk (RDRE-L) . 



This line indicates to the I/O Interface that a "malfunction" has occurred 
within the disk drive. 
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XWPM-L (Write Protect Mode) 

A low level occurs when the front panel Write Protect switch for the selected 
disk (RDRE-L) is enabled. 

3.6VDC (Two lines) 

These two lines represent a 3.6 ± 0.6 VDC (0.8 amp maximum) termination 
voltage for use in user resistor termination. 



MEDIA FORMATTING TOLERANCES 
Note: ( ) = 2400 RPM 

1. Write pulse oscillator frequency variation must be less than ± 0.25 percent. 

2. Leading edge sector pulse variations, with respect to any one sector pulse to 
a fixed point on a disk, is ± 30 (+ 20) microseconds maximum. 

3. The relative position of all sector slots to their nominal position is no 
greater than + 30 (± 20) microseconds. 

4. Maximum disk speed variation is + 2 percent. 

5. Maximum write/erase gap variation is 28 (20) microseconds maximum. 

6. Maximum read recovery time after a write, erase or head select is 30 microseconds. 

7. 30 (20) microseconds of valid "zeros" must be allowed for phase locked loop 
acquiring and polarization to guaranty valid data separation. 
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XSRT-L 



XWDM-L 



XEDM-L 



RRDE-L< 1) 



U 



-H K- 



75 MICROSECONDS MIN. 
(52 FOR 2400 RPM) 



FORMAT INFORMATION ' 2) 

A = Preamble, 120 (85) microseconds, minimum 

B = Marker Bit 

C = Usable Data Time = (total sector period; less tolerance gap, preamble, three (3) bits, and erase gap) X 0.980. 

D = Two (2) bits minimum 

E = Erase Gap, 28 (20) microseconds, minimum 

F = Tolerance Gap, 95 (76) microseconds, minimum 

(1 ) The first data clock can be shortened by the asynchronous timing of the read mode. 

(2) If a permanent header is to be used at the start of a data block, the header/data gap and length of header is to be used to 
determine the actual usable data block. The header must be followed by minimum of two (2) bits, and the erase gap 
must be maintained for an additional 28 (20) microseconds when writing the header. A minimum of 30 (20) microseconds 
is required for writing "zeros", which the VFO will use for synchronization prior to reading valid data when in the read 
mode. Changing from oscillator dock to read ciock, etc., takes approximately ±3.5 (2.5) microseconds. 

Therefore, the minimum delay required for writing the data block marker is 64 (45) microseconds, starting with the last 
header bit. The read mode can therefore be enabled 61.5 microseconds after the header. 



FIGURE 3-4 

DATA FORMAT TIMING 

NOTE: ( )=2400RPM 
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XRDQ-L 



i_r 



i 

J L_l — L 



640 nS (400 nS FOR 2400 RPM) 



U 



xrdb-l' 2 ' 
nrz option (3 >" 



DOUBLE FREQUENCY 



u 

I 

_r 



(1) The negative edge write tolerance is ±5 nanoseconds. For 1500 RPM, either a 640 or 629 nanosecond cell time can be 
used. For 2400 RPM, either a 400 or 394 nanosecond cell time can be used. 

(2) The read data bit can overlap the clock by 50 nanoseconds, maximum. The bit must always be sampled only when the 
data clock is not present (XRDQ-L is high). A maximum margin of 60 nanoseconds (clock -to-data) is allowed for user 
data. 

(3) NRZ data will bracket the clock by 60 nanoseconds, minimum. 



FIGURE 3-5 
DATA BIT TIMING 



XIND-L 



XSRT-L (LAST) 



i__r 



XSBO-4-L 



IZ3 



600 aiS (400 FOR 2400 RPM) 



100 nS 



If a File Select or Disk Select change occurs, resulting in a shortened XSRT, all timing affects must be 
considered by the user. 



FIGURE 3-6 
SECTOR TIMING 
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•0.5*iSMAX 



0.2 MS MIN 



i r 

1 nS MAX 



8 juS MIN to 3 SEC MAX 



•0.5mSMAX 



(1) Must overlap RDAS by 0.5 microseconds, minimum. 

(2) Minimum width occurs in illegal address, or no address change. Maximum occurs on RDAR command. 



FIGURE 3 7 
SEEK TIMING 
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SECTION 4 - THEORY OF OPERATION 

This section provides a detailed description of Series 6000 circuit, logic and 
operating functions. A thorough understanding of this section will greatly assist 
service personnel in maintenance, troubleshooting and general system operation. 

Supporting schematic component location and mechanical assembly diagrams are located 
in Section 9. Reference to these diagrams during the study of system operating 
theory is highly recommended. 

4.1 General Schematic Description 



4.1.1 Definitions 

The basic Series 6000 logic family consists of TTL integrated circuits, 
logic levels are: + 2.5 to 5.3 VDC, "True"; and 0.2 ± 0.2 VDC, "False", 
element designations are as follows: 



LOGIC ELEMENT DESIGNATION 



NAND GATE 



DRIVER 



FLIP-FLOP 



AMPLIFIER 



:g>-i>: 



ONE SHOT 



"OR" 



"AND" 



MSI 




EXCLUSIVE ^'OR", 
AB + AB 



T> 



Standard 
Logic 




NAND GATE LATCH 




m 
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4.1.2 Logic Flow 

The Unit Schematic (Figure 9-1) and Unit Block Diagram (Figure 9-2) provide con- 
venient and quick reference to functional configuration and signal flow throughout 
the disk drive. In addition, Schematic Component Location diagrams for specific 
PWB's, modules and assemblies are provided in Section 9. 



To better understand the basic logic flow and associated nomenclature, a typical 
logic structure is presented and explained in Figure 4-1. Logic (signal) nomencla- 
ture and location is listed in tables within each schematic diagram. 



SOURCE TYPE (D = DRIVER) 
(LOGIC NOMENCLATURE IS LISTED IN TABLES 
WITHIN EACH SCHEMATIC DIAGRAM) 



LOGIC NAME 




LOGIC LEVEL (1 =TRUE,0=FALSE) 



ACTUAL SIGNAL NAME IS 
DABC ISO NAOO 



I 



STRUCTURE LEVEL OF 
ORIGINAL SOURCE 



p- SOURCE ELEMENT (NA=NAND) 

DABC ISO NASO = DABC = DABC-H 

* ^ SOURCE LEVEL 

(SOORIGINAL SOURCE) 



o 




SB=DABCB = DABCB-H 



DABCA-L 







SHORTHAND FORMS 

A 

OSC=DABCC-L 
= DABC OSC NASC 



DXYZ 1S0 NASO = DXYZ = DXYZ-H 



DXYZ 1S1 NASI = DXYZ1 = DXYZ1-H 



DXYZ 1S2 NAS2 = DYXZ2 = DXYZ2-H 



Notes: 1. Shorthand forms are used throughout the logic schematics. 

2. For convenience and ea se of un derstanding within the text of the manual, logic signal definitions are as follows: 
Sample: RXXX-L = RXXX = low level 
RXXX-H = RXXX = high level 
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4.2 PWB Locations 

The Series 6000 electronics module contains four (4) Printed Wire Boards, which 
plug into a backpanel assembly located at the rear of the unit (See Fig. 9-1). 

PWB location is as follows: 

Slot Al VFO, Sector Counter PWB 
Slot A2 Control PWB 
s lo£ „A3____Servo _PWB__ 
Slot A4 Da ta P WB 

A fifth PWB (Motor Control) is located on the drive motor assembly. 

A sixth PWB (5-Volt Regulator) is located on the power supply assembly. 

4 . 3 PWB Module Circuit Functions 

1. VFO, Sector Counter PWB (Ref. Fig. 9-5, Sh. 1, 2 & 3) 

This PWB contains the following circuits: 

• VFO (variable frequ enc y oscillator) circuit. The basic VFO circuit 
"locks" onto the frequency of the incoming raw data. ThejLncpming 
data is then delayed and compared to a VFO flip-flop for decoding 
the raw input signal into data "ones" and a data "clock". 

• This PWB also contains the Sector/Index dec ode electronics, sector 
counter s, and other miscellaneous functions. 

• To avoid a CE alignment when replacing this PWB, R84 should be set 
per Section 6.3.5, Circumferential Head Alignment Procedure. 

2. Control PWB (Ref. Fig. 9-7, Sh. 1, 2 & 3) 

This PWB contains the following circuits: 

• Di sk speed monitoring logic 

• Head load logic 

• Write protec t logic 

9 Emergency unload logic 

• No rmal load and_unloa_d log_ic 

• Illegal_address __logic 

• Position address strobe logic 

• Motor control logic 

• no field adjustments arejreguired when replacing this PWB. 
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3. Servo PWB (Ref. Fig. 9-6, Sh. 1, 2 & 3) 

This PWB contains the following circuits: 

• .Po sition demand address. .regi ster 

• _ Current position address register 

• — ni ffera nce—logis-idif ference between demand and current address) 

• _£2.§-i_ t _ i °il?. r . velocity reference logic 

• All analog electronics necessary for positioner servo operation 

• On replacing this PWB, potentiometers must be set per Section 6.4, 
Servo Checks and Adjustments. 

4. Data PWB (Ref. Fig. 9-4, Sh. 1 & 2) 

This PWB contains all the electronics necessary for read/write operation, 

including: 

•__-.Wri.te, log.ic_ and. drivers 

*- — Er_ii_e-_jCLirj3.uits_ . .. 

• — Head... Decode, and switching circuits 

•_. .Read amplifier and data decode circuits 

• No field adjustments are required when replacing this PWB. 

5. Motor Control PWB (Ref. Fig. 9-10, Sh. 1 & 2) 

• This PWB contains all circuits necessary to transform the drive 
motor control signals from the Control PWB into signals for control 
of the AC spindle drive motor. 

• No Field adjustments are required when replacing this PWB. 

6. 5-Volt Regulator PWB (Ref. Fig. 9-9, Sh. 1 & 2) 

• This PWB contains the +5 VDC regulator and over-current protection 
circuits. 



• 



On replacing this PWB, the regulator must be set to 5.0 VDC (at back- 
panel) by adjusting the regulator potentiometer on the PWB. 

4.4 Functional Logic and Circuit Descriptions 

4.4.1 Unit Select Logic (Ref. Fig. 9-1 and 9-2) 

The following flow chart (Fig. 4-2) illustrates the Unit Select sequence. The 
transmitted and received signals apply to the standard Series 6000 interface 
(See Section 3.3.5). 
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ENABLE 
TRANSMITTERS 

XBZY 
XUNL 






FILE 
READY 








| DFRY 






' 


1 




1 




1 


\ 




" 


ENABLE 
RECEIVERS 

REDM 
RDAR 
RDAS 




ENABLE 
TRANSMITTERS 

XFRY 
XWPM 
XILA 




ENABLE 
RECEIVER 

RRDE 




ENABLE 
RECEIVER 

RWDM 




ENABLE 

TRANSMITTERS 

(AS SELECTED 

BYRDRE) 

XSBO-4 
XIND 
XSRT 






1 














' 








ENABLE 
RECEIVER 

RWDP 








ENABLE 

TRANSMITTERS 

XRnn 








XR 


DB 











NOTE 1: Unit selection is accomplished by jumpers on the PWB module. Normally, the jumpers must agree with the drive 
logical address (user I/O identification). See Fig. 9-1 Loc. 8C 



RLSF-L (UNIT SELECT) 



/ 

SC« 



XBZY-L (BUSY) 



JSY) A 
BC* 3 



FIGURE 4-2 
UNIT SELECT FLOW CHART 
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oad Sequence Flowchart 



The following flowcharts (Fig's. 4-3 and 4-4) illustrate the disk unit 
Load and Unload sequence. See Section 4.4.3 for detailed circuit descrip- 
tion. 







| START A 
I LOAD 1 














▼ 


■^ 










POWER 
ON 


NO ^ 


TURN 

POWER 

ON 








YES [ 


4 










+ 


^ 








UNLOAD 

CONDITION 

EXISTS? 


YES ^ 


DEPRESS DRIVE 
SWITCH "OFF", 
WAIT FOR TDTS 










NO 1 










START DRIVE MOTOR (DMTE), 

SAFE LAMP OFF, 

ENABLE TIMER (TLHD) 








1 4 








I * 








TIMER 
ELAPSED 
(TLHD)? 




NO 








YES 1 








DRIVE POSITIONER TO TRACK 000? 

(HEADS LOAD AT « .05 INCHES 
BEFORE TRACK 000) 


NO 












YES 1 . 
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TIMER 
ELAPSED 
(TLHD)? 




NO 
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READY LAMP ON, 

READY TO USER 

(XFRY) 


►^ST0PJ4— 


IF UNIT DOES NOT LOAD 

IN 2 SECONDS, STOP 

LOAD SEQUENCE. 

(FUNLSET) 
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EMERGENCY? 
(FUNLSET) 



NO 



I 



YES 



POSITIONER SWITCHES FROM SERVO TO 
RETRACT ELECTRONICS AND DRIVES 
POSITIONER TO FULL RETRACT 
POSITION, UNDER HIGH VELOCITY 
CONTROL, READY LAMP OFF, DISABLE 
FILE READY TO USER (XFRY) 



DRIVE POSITIONER TO FULL 
RETRACT POSITION UNDER LOW 
VELOCITY CONTROL, READY 
LAMP OFF, DISABLE FILE 
READY TO USER (XFRY) 




TURN DRIVE 
MOTOR OFF 



1 






i ^ 


ROTATION 
<100RPM? 




NO 



YES 



^ 



ELAPSED? 

(TDTS) 



NO 



YES 



I STOP M 



SAFE LAMP ON 



FiGURE 4-4 
UNLOAD SEQUENCE FLOWCHART 
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4.4.3 Unload (Normal and Emergency) 
See Figures 4-3 and 4-4 

1- Normal Unload (FSLD set. Control PWB; Fig. 9-7, Sh. 3, Loc . 10E; and 
SULS-L, Control PWB; Fig. 9-7, Sh. 2, Loc . HE) 

When the "Disk Drive" switch is depressed "Off" (Unload Switch SULS-L goes 
false) , and if the unit is not in an Erase Mode (DEDM-L is true) then the 
Load Latch FLDL is reset to start the normal velocity unload sequence. 

A normal velocity unload condition can also be generated by I/O control. 
That is, FSLD (Stop Load) can be set by RULC-L (Unload Control) going false 
from the user in the event of a detected emergency condition. FSLD-L (Stop 
Load) holds the Load Latch (FLDL) reset. 

Data loss can be expected if the user is in a write mode. The Unload 
Control line (RULC-L) is normally used for a user emergency power down 
condition when control of interface lines becomes marginal. FSLD can be 
reset by initiating a power-up sequence or by depressing the "Disk Drive" 
switch "OFF". After FSLD is reset, the unit can be loaded again by moving 
the "Disk Drive" switch to the "ON" position. 



2. 



Emergency Unload (FUNL set, Control PWB; Fig. 9-7, Sh. 2, Loc. 7F ) 

Should an emergency unload condition be detected, then FUNL is set. FUNL 
can be reset by SULS-L ("Disk Drive" switch depressed "OFF") "AND" TDTS-H 
(Down to Speed Pulse) both being true, "OR" by the power on reset FPOR-H 
"AND" TDTS-H both being true. FUNLA-H disables the relay on the Servo PWB, 
to allow switching in the emergency retract circuits. The emergency condi- 
tions are as follows: 

• PPOR-L sets FUNL. PPOR-L goes low on a 5 volt supply voltage loss. 

• If the Heads-Up switch (SHSU-L is true) indicates the heads are not 
retracted, and the disk is not up to speed (DUTS-L is true), then FUNL 
is set by FUNL NA02. 

• If a normal seek operation continues for more than 100 milliseconds, 
FUNL is set. QDAQ-L (Demand Address Clock) triggers TBZC (Busy Check, 
100 ms one-shot). If DLSL-L (Lock Servo Loop) "AND" DDAR-L (Demand 
Address Reset) are both true at the end of the 100 millisecond time 
period, then FUNL NA05 sets FUNL. 
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If the heads are not loaded within two (2) seconds after FLHD-H (Load 
Heads) goes true, FLDH-H "AND" FFWS-H (Forward Slow) generates FUNL NA01 

to set FUNL. The two (2) ci^f-nn^ i--;™*, <-»,-,+. -; ^ , t.-_ v _^ , „ ._ ..,„ .. 

,-, w— >.v. v^,_ j.o Qv,wiiijjiibrieQ oy fjjUii-ti "AND"' 

FFWS-H, enabling the unijunction Q5 . 

The position transducer scale has an index area on each end of the scale. 
When the positioner is between these extremes, DPTI-L (Position Transducer 
Index) is true. In the retract position, DPTI-L is true, however, this 
is not siginificant. FPTE is normally held reset by FRVSA-L. FRVS is set 
by an unload condition (FLHD-H is false) or by address initialize (DADI-L 
is false, Restore Command). A restore command requires usage of the index 
area for relocating the positioner to track 000. Normally, when the unit 
is loaded and FRVS-H goes false, the reset to FPTE (Position Transducer 
Enable) is removed. At this point, the positioner will move forward into 
the valid range of the transducer scale. At this time, DPTIA-H (Position 
Transducer Index) goes false to set FPTE. If FPTE is set and DPTIA-H 
goes true again (in normal operation, then FPTE-H "AND" DPTIA-H generates 
FUNL NA04 to set FUNL. 

If the heads exceed a velocity of 90 inches per second, then DUDQ-H (Up- 
Down Clock) "AND" TMVC-H (Maximum Velocity Check) generates FUNL NA03. TMVC 
is a retriggerable one-shot which is triggered by DUDQ-H. 
If the motor is enabled (DMTEC-H) , and the pack switch is not made 
(SLID-H true, disk not properly in place, for example), then the 300 
millisecond unijunction Q7 times out to generate FUNL NA06 which .sets 
FUNL. Normally, the pack interlock solenoid (top load), or door lock 
solenoid (front load) is disabled by DMTEA-H which will normally cause 
SLID-H to go false within 100 milliseconds of the start of a load 
sequence. 

Note: Late revision Control PWB's (Rev. "L" or later) contain five (5) 
LED's (Ref. Fig. 9-7, Sh. 2, Loc. 10E) which will indicate one 
of five conditions which can cause FUNL to set. The latched 
indicators are for FUNL NA01, 2, 4, 5 and 6. FUNL NA03 does 
not have an indicator. The LED's can only be reset by SULS-L 
being false (when not in the Erase Mode; i.e., REDMA-H is false) 
"AND" TDTS-H being true, "OR" by FROR-H "AND" TDTS-H being both 
true. This means that aporoximately 25 seconds after "Power On", 
the LED latches will be reset, or if the "Disk Drive" switch 
is in the "OFF" position (SULS-L is true) and a TDTS pulse 
occurs (once every 25 seconds) , then the LED latches will reset. 
If a malfunction occurs, only one LED should be "ON", i.e., the 
first LED latch to be set disables the remaining LED latches. 
The front panel "Disk Drive" switch will be "ON", the "Disk Drive" 
lamp "ON" , and the "Ready" lamp "OFF" as a result of the malfunction. 
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4.4.4 Positioner Operation 

The moving part (head carriage) of the positioner assembly is composed of a voice 
coil , velocity transducer magnet, position transducer scale, and read/write heads. 
The stationery, part .. is composed of voice coil magnets, velocity transducer coil, 
and p osition transducer. photo-cell read head, , 

The voice coil has an approximate travel range of 3-1/2 inches, of which, the 
normal on-line (data area) positioning range is approximately two (2) inches 
(heads loaded). The heads unloaded, or retracted range is about 1-1/2 inches. 
The full retract position is defined as when the voice coil is approximately 1/8 
inch from its full reverse travel limit. The retract range is detected by the 
Heads-Up switch (SHSU-H is true) . 

The velocity transducer coil generates an output of approximately 60 mv-per-inch-per 
second and is used to control positioner travel velocity. 

The position transducer read head is composed of five (5) photodiodes, which are 
used to generate the position transducer index (DPTI-L) , the X + 0° position phase 
(2 cells), and the X + 90° position phase (2 cells). See Figure 9-1, Location 2E 
for implementation. Detailed positioner operating theory is discussed in the 
following sections. 

Note: Electrically, the 100 TPI and 200 TPI units function identically. The 200 
_ TPI unit, however, has a thermistor mounted on the positioner assembly to 

temperature compensate the servo as a function of position. Jumpers on the 
Servo PWB allow the positioner to move two (2) "2 00 TPI" tracks to generate 
one (1) "100 TPI" track. See Figure 9-6, Sh. 1, Loc. 10G, Servo PWB, for 
jumper information. 

Mechanically, 200 TPI units use heads with a smaller read/write gap due to 
the higher track density. 

4.4. 5 Heads-Up and Position Transducer Index Signal 

The Heads-Up (SHSU-H) and Position Transducer Index (DPTI-L) signals are shown 
below (Ref. Fig. 9-6, Sh. 3, Loc. 5D and 8B) 
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SHSU 



« ~1 



CYLINDER 000 



DPTI-L 



' TRACK 



L___JT~""1 



-150 -50 

- 300 - 100 



-Vh 
-Vk 



I 

204 
408 


100 TPI UNITS 
200 TPI UNITS 



The above timing assumes the positioner is moved forward from the full retract 
position at a constant velocity. 

4.4.6 Servo Load Operation (Ref. Fig's. 9-7, Control PWB; 9-6, Servo PWB-; and 
9-3, Servo Flow Diagram ) \ 

Refer to Section 4.4.2 for general load sequence. 

In the unloaded state, FLHD-H (Load Heads) holds FRVS (Reverse Slow) set. When 
FLHD-H becomes true during the load sequence, FRVS will reset. This causes the 
voice coil to move forward from retract position (SHSU-H goes false) — under 
velocity control — at approximately 1-1/2 inches per second. DPTIA-H (Position 
Transducer Index) will go from true to false to set FPTE-. FFWS (Forward Slow) is 
then reset by DUDQ-H "AND" FPTE-H — allowing normal servo operation. 

Normal servo operation entails the use of two (2) registers. One register is the 
Demand Address register (FDAH, FDAO-7; See Fig. 9-6, Sh. 2, Loc. 8F) , which is held 
reset during the load operation by DDAR-L (Demand Address Reset) , where DDAR-L is 
generated (goes false) by FFWS-L "OR" FRVS-L being false. 

The other register (FCAH and FCAO-7; See Fig. 9-6, Sh. 2 Loc. IOC) is a nine (9) 
bit, current address, up/down counter. This counter will roll over from all one's 

f~0 ^11 7prn ' q -f-rt rri \tc± -(-ho coy^n if c hnmp p/^^t-^oq f4--v-ja^tV nnnl ^ +- -^.-^,~.~-~-_, -:~,-,.i- = -i--. n t /o 
-^ — _v_— ^ „ -.„ _,_*.„._ ._-..._ ._..____ v *_, _i.v-.-i nwwc ci-_4.v^__ vra>o \ i___ ei»~jv \j\jkji au ajyj^/j. uAxiua lc j_y _l— J-/ -i 

tracks from the index. This occurs when DDAR-L goes true to start normal servo 
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operation. Refer to Section 4.4.8, Seek Command Logic and Figure 4-5, Load Opera- 
tion Timing Description. 

4.4.7 Servo Unload Operation (Ref. Fig's. 9-7, Control PWB; 9-6, Servo PWB; 
and 9-3, Servo Flow Diagram) 

When the unit is unloaded, FLHD (Load Heads) will reset. FLHD-H then sets FRVS 

(Reverse Slow) . This condition causes the positioner to move in the reverse 

direction — under velocity control (approximately 1-1/2 inches per second) — 

until SHSU-H (Heads Up) goes true. SHSU-H reduced voice coil power by turning 
Q12 "ON". Refer to Figure 9-6, Sh. 3, Loc. 4A. 

4.4.8 Seek Command Logic - RDAS, Demand Address Set (Ref. Fig's. 9-7, Control 
PWB; 9-6, Servo PWB; 9-3, Servo Flow Diagram; and 4-6, Timing Diagram ) 

After the unit is Selected and goes Ready, a Seek Command from the user (RDAS-L, 
Demand Address Strobe; see Fig. 9-7, Sh. 3, Loc. 11D) will be accepted. This 
negative pulse (RDAS-L) will be between 900 nanoseconds and 3 microseconds wide, 
and is used to trigger a 10 microsecond one-shot (TVAE, Valid Address Enable). 
DFRYA-H "AND" the trailing edge of RDASA-H trigger TVAQ (Valid Address Clock). 
This trailing edge, 60 nanosecond pulse, will allow the Demand Address Register 
(FDAH, FDAO- 7; See Fig. 9-6, Sh. 2, Loc. 8F) to be loaded (QDAQ-H) with the new 
track address (RDA0-8-L) from the user, provided there is a valid address (less 
than 203, D203-L is true) and the servo is not busy (DBZY-L is true). If an 
invalid address prevails, then FILA (Illegal Address) is set. If FILA is set, then 
QDAQ-H will be disabled. FILA-H "AND" DFRY-H, both being true, generate the Illegal 
Address signal (XILA-L goes false) , which is sent to the user. 

A new valid address received will be compared with the old (current) address held 
in the Up/Down counter (FCAH-FCAO-7 , Current Address; See Fig. 9-6, Sh. 2, Loc. 
7C) . A nine (9) bit subtractor generates the difference DDFH-L, DDF0-7-L; See Fig. 
9-6, Sh. 2, Loc. 6C) for generation of the positioner velocity reference. The new 
difference causes DLSL-L (Lock Servo Loop) to go true. Twelve (12) decodes are 
generated from the difference, and are used as inputs to a D/A converter. The D/A 
converter generates a Velocity Reference (AVRF; See Fig. 9-6, Sh. 2, Loc. ID) which 
approximates a square law curve as a function of distance. The polarity of the 
reference is controlled by the sign bit of the subtractor (DDFR-L, Difference 
Reverse), and the reference (AVRF) by the number of decodes that are "True". 

The difference between the "reference" velocity and the "true" velocity (output of 
the velocity transducer — See Fig. 9-1, Loc. 2E) is compared, and current is 
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applied to the voice coil through a power driver as a function of this difference 
(See Fig. 9-1, Loc. 6G) . Current feedback is used to limit the maximum coil cur- 
rent to six (6) amps (See Fig. 9-1, Loc. 6E) . 

Direction control is specified by DDFR-L (Difference Reverse) . The servo will move 
according to this information and will generate signals (DPCL-L, Position Clock — 
Ref. Fig. 9-1, Sh. 3, Loc. 7E, TP2; generated from X + phase; and DDIR, Position 
Direction — Ref. Fig. 9-6, Sh. 3, Loc. 6E, TP4; generated from the X + 90 phase) 
which will move the Up/Down counters in a direction such that the Up/Down counters 
will become equal to the Demand Address register. When the two registers are equal, 

the positioner is within one-half track of its final position. 

« 

When the positioner is within one-half track of its final position, DHFT-H (Half 
Track From Null) is true. DHFT-H "AND" DPCLC-H, both being true, now generates the 
servo direction control for the servo at distances of 1/2 to 1/4 track from th null, 
while DDRF-L generated direction control for differences greater than 1/2 track. 
Direction control is not needed from the logic when the positioner is within 1/4 track 
of null (DLSL-L is false) . When the positioner is within 1/4 track of its final 
position (DLSL-L goes false) , the velocity reference is zero and position loop is 
enabled. The analog X + output is switched (Q2 on Servo PWB; See Fig. 9-6, Sh. 3, 
Loc. 9E) into the summing amplifier (IC41; See Fig. 9-6, Sh. 3, Loc. 6C) through 
a lead/lag network. This network controls the positioner velocity during settle-out 
in the control region, and therefore, the amount of settle-out overshoot. This 
network also helps achieve a very stiff position loop (approximately 8 pounds per mil) 
which is important for positioner accuracy. The position loop is active for + 1/4 
track around the null position. If the positioner should overshoot the null position, 
the Up/Down counters will count the number of tracks that the positioner overshoots 
and generate a corrective velocity reference to return the positioner to the correct 
null position. 

Unit Busy, to the user, is generated by DLSL-L "OR" TSTD-L "OR" TVAE-L being false. 
DLSL-L going false triggers the settle-time one-shot (TSTD, Settle Time Delay) . The 
timing diagram (Figure 4-6) helps to clarify the operation. It represents a repetit- 
ive single track 200 TPI move — example: track 000 to 001, 001 to 000, etc. 

4.4.9 Restore Command — RDAR, Demand Address Reset (Ref. Fig's. 9-7, Control 
PWB; 9-6, Servo PWB; and 9-3, Servo Flow Diagram) 

If the unit is Selected and Ready (DFRYA-H is true) , and Seek Command is received 
(RDAS-L, Demand Address Strobe; See Fig. 9-7, Sh. 3, Loc. 11D) , then the 
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DPTI-L 
(A3-01) 



FPTE-H 



X+0 PHASE 
(A3-TP1) 



DPCL-L 
(A3-TP2) 



QUCQ-L 
(A3-TP11) 



X+90 PHASE 
(A3-TP3) 



DDIR-H 
(A3-TP4) 

DDAR-L 
(A3-08) 



DDFR-L 



DHFT-H 



DLSL-L 
(A3-05) 



DDFH-L 



DDF0-7-L, FRVS-L - — — — 



Ijif? 



I" 




TRUE LEVEL 



NULL POSITION - 
FQR TRACK 000 



Note: For purpose of explanation, the above waveforms assume the voice coil is moving up to and through the null position 
for track 000, at a constant velocity. In actuality, the time base is a function of the Servo control (position and 
velocity). The voice coil will, in fact, null at track 000 during this operation. TP numbers and the logic signals shown 
above are located on the Servo PWB, except for FPTE, which is on the Control PWB. 



FIGURE 4-5 
LOAD OPERATION TIMING DIAGRAM 
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I1UMS-L 

(A2-40) 
XBZY-L 



X+0 PHASE 

(A3-TP1) 



DPCL-L 
(A3-TP2) 

QUCQ-L 
(A3TP11) 

QDCQ-L 
(A3-TP12) 

DDIR-H 
(A3-TP4) 



DDFR-L 

DLSL-L 
(A3-05) 

DHFT-H 
DDFH-L 



TSTD-L 
(A2-TP14) 




Note: For purpose of explanation, the above waveforms assume the voice coil is moving at a constant velocity and nulls with 
no settle time (X + 0° phase at TP1 ). In actuality the time base is a function of the servo control numbers and the 
(position and velocity) and there can be a small amount of overshoot. TP numbers and the logic signals shown above 
are located on the Servo PWB, except for TSTD, RDAS, and XBZY which are on the Control PWB. 



FIGURE 4-6 
TIMING DIAGRAM, REPETITIVE SINGLE TRACK (200 TPI) SEEK 
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10 microsecond Valid Address one-shot (TVAE) is triggered. RDAS-H "AND" DFRYA-H 
then trigger TVAQ. If the Restore Command signal (RDAR-L, Demand Address Reset) 
is present, then TVAQ-H "AND" RDAR-H, both being true, generate DADI-L (Address 
Initialize) and DADI-L sets FRVS (Reverse Slow). This causes the positioner to 
move in the reverse direction under velocity control (approx. 1-1/2 inches per 
second). When FRVS or FFWS (Forward Slow) is set, DDAR-L (Demand Address Reset) is 
false. DDAR-L, being false, will set the Up/Down counters and reset the Demand 
Address register. This will hold a difference of "one" in the servo difference 
lines (DDFH-L is false, DDFO-7-L are true; See Fig. 9-6, Sh. 2, Loc. 6C) . When 
the index area is reached, DPTI-L (Position Transducer Index) goes false. DPTIA-H 
"AND" FRVS-H, both being true, will set FFWS (Forward Slow), which in turn resets 
FRVS. This causes the positioner to change direction and go forward, under velocity 
control, and null on track 000 as in the load operation (See Section 4.4.6). Unit 
Busy generation is identical to that of the normal seek operation (See Section 
4.4.8). The unit can be Busy (XBZY-L is false) for up to two (2) seconds in the 
Restore Mode. 

4.4.10 Emerg e ncy Servo Control (Ref. Fig. 9-6, Servo PWB) 

If an emergency unload condition should be detected (FUNL set, See Section 4.4.3, 
or a voltage loss is detected by Q13, 15 or 19 on the Servo PWB; See Fig. 9-6, Sh. 
3, Loc. 3F) a relay on the Servo PWB switches out the main servo control loop (K1-N0 
on the Servo PWB; See Fig. 9-6, Sh. 3, Loc. 1C) and switches in an auxiliary con- 
trol loop thru Kl-NC. The true velocity (IC38, pin 3) is compared with a fixed 
reference (IC38, pin 2) and current is applied directly to the voice coil by one 
power transistor (through CR36) . The velocity during emergency unload is approxi- 
mately 10 inches per second. When the Heads-Up switch (SHSU-H goes true) is reached 
(1/8 inch from full retract) , power is removed from the positioner and the positioner 
will come to a stop, fully retracted. 

4.4.11 100-TPI/200-TPI Comparisons (Ref. Fig's. 4-7) 

There have been two different positioners employed in Series 6000 Disk Drives. 
Very early drives were 100-TPI units and the corresponding 100 TPI positioners are 
no longer used (obsolete) . Later drives were constructed to handle both 100-TPI 
and 200-TPI requirements with a 200 TPI type positioner. 

The major difference between the two positioners is the physical spacing of the 
markings on the glass scale. This difference results in signals produced (X + 
and X + 90) that represent 10 mils/cycle on a 100-TPI positioner, but only 5 mils/ 
cycle on a 200-TPI positioner. Refer to Fig. 4-7. Jumpers on the Servo PWB 
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(Ref. Fig. 9-6, Sh. 1, Loc. 10G) determines whether the 200 TPI positioner func- 
tions in the 100 TPI or 200 PTI mode. 

Other changes necessary when operating a drive at 2 00-TPI are: use of read/ 
write heads with a smaller gap; and the use of thermistor mounted on the 
positioner assembly to temperature compensate the servo as a function of temperature 
and position. 



100 TPI POSITIONER ON 
100 TPI DRIVE 

TRACK 2 



X+0OV 



•100 TPI POSITIONER (OBSOLETE) 
3 



200 TPI POSITIONER ON 
200 TPI DRIVE 

TRACK 4 



200 TPI POSITIONER ON 
100 TPI DRIVE 

TRACK 2 




= 200 TPI POSITIONER 



FIGURE 4-7 
100 TPI/200 TPI POSITIONER COMPARISON 
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4.4.12 Disk Speed Monitoring (Ref. Fig's. 4-8, 4-9 and 9-7, Control PWB) 

Since there is no speed control associated with 1500 RPM, 60 Hz drives, up-to- 
speed is monitored by a one-shot circuit (IC41 on Control PWB; See Fig. 9-7, Sh.2, 
Loc. 5B) , which checks the interval between index pulses to determine if the disk 
is above 1100 RPM ± 22 percent. If not, DUTS-L (See Fig. 9-7, Sh. 2, Loc. 4B) 
goes true and sets FUNL by way of NA02 (if SHSU-L is true, i.e. , heads are not 
retracted) . 

If the drive operates on 50 Hz power, or rotates at 2400 RPM, then a much more 
comprehensive speed control circuit is utilized. In this circuit, a crystal 
oscillator (Ql and Q2 on Control PWB, See Fig. 9-7, Sh. 2, Loc. 11B) is used to 
increment a counter circuit. This counter is reset by each index pulse; thus, the 
count present when the next index pulse arrives, indicates the speed of rotation. 
Two speed points are of importance, the first being at 89 percent of desired 
rotation speed, and the second being 100 percent of desired rotation speed. The 
spindle drive motor is capable of rotation the disk approximately 10 percent over 
speed. The speed control circuits control the motor speed by the amount of power 
applied to the motor. 

Up-to-speed is determined by checking bits 14 and 17 of the counter. If both bits 
are "true" (count - 147456), the motor speed is less than 89 percent, in which 
case, further incrementing of the counter is blocked (DSQC-L is false) and DUTS-L 
goes true and sets FUNL by way of NA02. 

Normally, when the motor is up to speed, speed control is accomplished by checking 
bit 17 at index time. FMTE will be set if bit 17 is "true", motor speed is below 
2400 (1500) RPM and full power is applied to the motor thru DMTO-H being true (See 
Fig. 9-7, Sh. 2, Loc. 4C) . The motor speed then increases until bit 17 fails to be 
"true" before arrival of the next index. Motor power is then reduced, causing 
the disk to slow down. 
Note: Partial power is always provided thru DMTEB being true (Motor Enable: 

See Fig. 9-7, Sh. 2, Loc. 3E) when the motor logic is enabled (DMTE, true). 

4.4.13 Sector/Index Logic (Ref. Fig's. 4-10 and 9-5, VFO PWB) 

Figure 4-10, Sector/Index Logic Flow, illustrates logic flow and timing for the 
disk unit Sector and Index functions. 
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FIGURE 4-9 
DISK SPEED MONITORING, TIMING (EXAMPLE: 2400 RPM) 
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4.5 Read/Write Description (Ref. Fig's. 4-11, Head, Disk Selection and Data 
Flow; 4-12, Read/Write Data Conversion; and 9-4, Data PWB 

4.5.1 Head and Disk Selection 

Selection is accomplished by signals from the user system and circuits (diode 

matrix) in the disk drive unit (See Fig. 9-4, Sh. 2, Loc. 7D) . Heads are numbered 

thru 3, top to bottom. Head and 1 are on the top disk, 2 and 3 are on the bottom 
(fixed) disk. 

The user I/O signal Head Select (RHSO-L) allows selection of either a top or 
bottom head on the "Selected" disk. The user I/O signal Removable Disk Enable (RDRE-L) 
allows selection of either the top or bottom disk. 

As an example, to select head 3, RHSO-L "AND" RDRE-L must be true — thereby enabling 
Q16 (Fig. 9-4, Sh. 2, Loc. 8B) which selects the center tap on head 3 (Fig. 9-4, Sh. 
2, Loc. 6C) . Head 3's center tap is now at +5 volts while the remaining heads (0, 1 
and 2) are at a negative voltage. Head 3 windings are now enabled for either a read 
or write operation. 

4.5.2 Write Circuits 

Double, .frequency write data is received from the user by way of the Write Data Pulse 
(RWDP-L) line. The writing process is under complete control of the Data PWB. The 
drive is conditioned to write (if Ready and Selected) when the Write Data Mode (DWDM-L 
and the Erase Data Mode (DEDM-L) signals are both false. 

When the above conditions are true, the write amplifier is enabled to receive Write 
Data Pulses (RWDP-L) . It should be noted that when in a Write Data Mode (DWDM-L is 
false) current immediately starts flowing through the head "write coil" — erasing 
previously recorded data, even though no Write Data Pulses are being transmitted. 

The double frequency Write Data Pulses (RWDP-L) are received from the user I/O and 
presented to the Write Amplifier JK flip-flop (IC7, Fig. 9-4, Sh. 2, Loc. 10E) . The 
write JK toggles with each pulse to provide high/low outputs to the write drivers. 
With each toggle of the write JK, current flows in alternate halves of the read/write 
coil as controlled by Qll and 012 (Fig. 9-4, Sh. 2, Loc. 8E) . The switching of write 
current causes magnetic flux reversals on the disk surface. When in the Erase Mode 
(DEDM-L is false), a current flows through the erase windings as controlled by Q6 (Fit. 
9-4, Sh. 2, Loc. 9D) — providing a tunnel erase effect. The tunnel erase serves to 
erase a narrow band on each side of the track, resulting in sharply defined data tracJ 
with no cross-talk between tracks. 
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4 . t> . 3 Write Check Circuits 

In order to assist in preventing the writing of erroneous information on a disk, due 
to a drive or controller failure, various checks have been incorporated on Revision 
J or later Data PWB's (Ref. Fig. 9-4). Items checked include: (write current without 
erase current, erase current without _write ^current, a nd multiple heads _ selected .j/^^-^y 

The erase/write current check is performed as follows: When there is no write 
current, Q23 (Ref. Fig. 9-4, Sh. 2, Loc. 8F) is "ON", causing its collector to be 
at "0" volts. When there is no erase current, Q20 (Ref. Fig. 9-4, Sh. 2, Loc. 9D) 
is "OFF", causing its collector to be at 5 volts. If both write and erase currents 
are "ON 1 , then the previous logic levels are reversed. Exclusive "OR" logic (Ref. 
Fig. 9-4, Sh. 2, IC14 and IC12) will cause TP7 (Loc. 6A) to go "true" on a failure 
(write without erase or erase without write). TP7 will also go true (thru 025, Loc. 
7B) if multiple heads are selected and a write mode exists (DWDMA-H is true) . TP7 
is the true side of a nand latch which can only be reset by a power on reset (Q27, 
Loc. 7A) , or by DPTI-L (position transducers index). DPTI-L will go "false" on a 
seek initialize command, which will cause the reset condition. The TP7 signal 
disables the write and erase signals (DDWE, Loc. 10F) to prevent further writing 
operations. 

It should be noted that early units do not have the DPTI-L signal on the backpanel, 
therefore the only reset to TP7 is by powering off when a failure exists and requires 
correction. 

4.5.4 Read Circuits (Ref. Fig. 4-11) 

A read command allows read data to be transmitted from the selected track address 
and sector designation to the processing system. The reading process is under com- 
plete control of the system control circuits. The unit is conditioned to read 
when a head is selected and write data mode is false. Raw data in the form of 
a sine-wave is supplied through a preamplifier to the read amplifier. The read 
amplifier converts the sine wave signal to pulses which are then supplied to data 
decode circuits where raw read data is separated into clocks and data. 

Output leads from the heads connect to the input of the preamplifier which is part 
of the Data PWB. An approximate 1 to 10 millivolt peak-to peak signal, received 
from the read/write head, is boosted by the gain of the preamplifier (IC1, Fig. 9-4, 
Sh. 2, Loc. 6F) and is then supplied to the read amplifier. 
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The actual read signal processing begins in the read amplifier. The amplifier 
filter circuit receives a differential signal from the preamplifier. This cir- 
cuit provides additional amplification (IC2, pin 11; Fig. 9-4, Sh. 2, Loc. 5G) 
and filtering of the read signal. The signal is single-ended during filtering. 
The output of the amplifier filter circuit is supplied to the differentiator 
(network C19 & R90; Fig. 9-4, Sh. 2, Loc. 3F) . 

The differentiator amplified and shifts the signal approximately 6 degrees in 
time from the input, resulting in data signals whose crossovers coincide with the 
positive and negative peaks of the incoming signal. The signal from the differen- 
tiator then passes through the squaring amplifiers which amplify and limit the 
signal. This limited signal is used to generate a 90 nanosecond pulse (DDDD-H; 
Ref. Fiq. 9-4, Sh. 2, Loc. 3C) . 

4.5.5 Data Decode Circuits (Ref. Fig. 4-11) 

The double frequency data decode circuit is a phase-locked loop decoder. It 
consists of a free-running variable frequency oscillator (VFO) which is adjusted 
in test to the nominal frequency. The frequency of this oscillator is controlled 
by the output of the phase detector. The control range of the oscillator is ± 8 
percent, about the nominal. The phase detector is used to compare the phase of 
the incoming raw data with the phase of the VFO sawtooth output. If the incoming 
data is higher in frequency than the VFO, then an error voltage (See Fig. 9-5, Sh. 
3, TP10, Loc. 7E) is generated by the phase detector which caused an increase in 
the frequency of the VFO. A VFO clock is generated from the VFO to toggle the VFO 
decode flip-flop which provides the decoding windows for the clocks and data. 
See Fig. 9-5, Sh. 3, TP ' s 5 and 7, Loc. 5C. 

A 95 nanosecond delay line is used to delay the raw data into the center of the 
decoding windows. The delay line is also used to pulse-form (15 nanoseconds) the 
delayed raw data pulses (See Fig. 9-5, Sh. 3, TP4, Loc. 4E) . The delay line taps 
are accurately selected in PWB test. The delayed data pulses are used to clock the 
data (FRDB) and the clocks (FRDQ) flip-flops whose inputs are controlled by the VFO 
decoding windows. FRDQ-H triggers the data clock one-shot (TRDQ) which is used to 
generate a read data clock signal to the user (XRDQ-L) . TRDQ-L also resets FRDQ. 
FRDB-H is used to generate a read data bit signal to the user (XRDB-L) . The decode 
flip-flop is polarized by monitoring the data clock one-shot output (TRDQ-L) . If 
there is no clock output for 2.6 micorseconds, a retriggerable one-shot (2.6 micro- 
seconds) times out and inhibits the decode flip-flop from toggling on the next VFO 
clock. The next raw data pulse will then set the clock flip-flop and thereby 
enabling the retriggerable one-shot to retrigger continuously on the data clock. 
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DOUBLE FREQUENCY 
WRITE DATA (A4-45) 
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(DATA PWB CURRENT LOOP) 
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NOTE: Amplitude for track numbers less than 128 (256 for 200 TPI) is 72 ± 4 mA, and the amplitude for track 128 and 
greater is 58 ± 4 mA. FDA7 (Demand Address Bit 7) on the Data PWB controls the write current amplitude. The 
erase current amplitude (not shown) is 40 ± 4 mA. 



FIGURE 4-12 
READ/WRITE DATA CONVERSION 
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The decode flip-flop is then polarized for correct data decoding. Figure 4-12 pro- 
vides an illustration of the various data signals. 

4.6 Cartridge Positive Lock Assembly 

All front load drives and late model top load drives contain a mechanical "Positive 
Lock" assembly which prevents cartridge removal unless the "Safe" lamp is "ON". 
On top load units, the Positive Lock prevents cartridge cover removal, while on 
front load units, the cartridge access door is locked — preventing cartridge 
removal. Once the Positioner Lock is manually placed in the "locked" position (top 
load units) and the "Disk Drive" switch is depressed "ON", or the "Disk Power" 
switch is depressed "OFF", the lock can not be unlocked by the operator, thus pre- 
venting cartridge removal. On front load units, after inserting the cartridge, 
the cartridge access door will automatically "lock" on depressing the "Disk Drive" 
switch "ON" or the "Disk Power" switch "OFF". 

The Positive Lock "latching" assembly consists of a solenoid which is energized 
during a "Safe" condition — allowing the locking arm to be manually move away 
from the disk on top load units, or allowing the cartridge access door to be 
manually opened on front load units. 

Should the drive be in the Power "OFF" state, the cartridge can only be removed by 
either depressing the "Disk Power" switch "ON" and allowing the unit to come to a 
"Safe" status, or as follows: For emergency cartridge removal, there is a hole in 
the side of the unit chassis, adjacent to the respective solenoid. By inserting a 
small diameter rod through this hole, the solenoid locking pin can be manually 
"moved" — thus unlatching the Positive Lock. 

failure or failure of the Positive Lock assembly. Should the cartridge be removed 
by this method, be certain the disk is not rotating and the heads are not loaded. 

Note : Emergency cartridge removal should only be performed by qualified service 
personnel. 

4.7 Power Supply Operation (Ref. Fig. 9-1, and 9-8) 
The power supply assembly provides the following voltages: 
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Plug PI (To PWB Backpanel, Fig. 9-8, Sh. 2, Loc. 2D) 

• +5 VDC 

• +2 4 VDC 

• -2 4 VDC 

• DC and chassis ground 

Jack Jll (Fig. 9-8, Sh. 2, Loc. 11D) 

• 24 VAC to Front Panel ON/OFF Switch 

Jack J12 (Fig. 9-8, Sh. 2, Loc. 4F ) 

• AC power to the drive motor 

By internal wiring changes, the Series 6000 power supply is capable of operation 
from various power input sources, including: 

• 100 or 115 VAC + 10%, 50 Hz ± 2% or 60 Hz ± 1% at 4.5 Amps 

• 208 or 230 VAC + 10%, 50 Hz ± 2% or 60 Hz + 1% at 2.3 Amps 

Major power supply components consists of the following (REf. Fig. 9-8, Sh. 2): 

• Line filter, FLl (Loc. HE) 

• Control transformer, Tl (Loc. 10D) 

• Ferro-resonating transformer, T2 (Loc. 9D) 

• Resonating capacitor, CI (Loc. 9C) 

• Contactor relay, Kl (Loc. 9E) 

• Bridge rectifiers, BRl & BR2 (Loc. 8D) 

• Filter capacitors, C2 , C3 & C4 (Loc. 7D) 

• +5 VDC regulator (Loc. 6D) 

AC power input is applied to the line filter input (FLl) , with the filters output 
connected to contactor relay Kl and control transformer Tl. The control trans- 
former (Tl) "step-down" secondary winding (24 VAC) is sent to the front panel 
Power ON/ OFF switch through Jack Jll. When the Power ON/OFF switch is depressed 
(Power On) , the 24 VAC is returned to contactor relay Kl — energizing relay Kl 
and applying AC input power to the primary of ferro-resonating transformer T2. 

The secondary of transformer T2 generates a square wave AC voltage which is 
recitified by bridge rectifier BRl (generating +24 and -24 VDC) and BR2 (generating 
+10 VDC) . 
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Associated regulator filter capacitors and bleeder resistors consist of C2, C3, 
C4 and Rl, R2 and R5. The raw regulated +24 VDC voltages are connected to the 
PWB backpanel through Plug PI (Loc. 2D) , while the raw regulated +10 VDC voltage 
goes to the +5 VDC regulator circuit (Loc. 6D) . The +5 VDC regulator output is 
sent to the PWB backpanel by way of Plug PI (Loc. 2D). The AC voltage from 
contactor relay Kl (output) is sent to the drive motor assembly through Jack J12 
(Loc. 4F) . 

4.8 Drive Motor Operation (Ref. Fig's. 9-1, 9-10) 

4.8.1 Speed Control Circuits 

The Series 6000 Drive Motor assembly consists of an AC drive motor, Motor Control 
PWB, mounting plates and other hardware. The assembly contains two cable connectors: 

• Plug P5 — Logic control, connecting the Motor Control PWB to the 

PWB backpanel (Ref. Fig. 9-10, Sh. 2, Loc. 7B) 

• Plug P12 — AC power input from the power supply (Ref. Fig. 9-10, Sh. 2, 

Loc. 5D) 

AC input voltage is supplied through Plug P12 (See Fig. 9-1, Loc. 4C) from the 
power supply by way of contactor relay Kl (See Fig. 9-8, Sh. 2, Loc. 9E) . Pin 2 
of Plug P12 is a triac switched AC signal which is sent to the rear blower assembly 
(See Fig. 9-1, Loc. 4C) to provide speed control for the blower. 

Plug P5 provides three logic control signals from the PWB backpanel. These signals 
are : 

• Pin 3 -- DC logic ground 

• Pin 6 — DMTEB-H (Motor Enable) 

• Pin 4 — DMTO-H (Motor "ON", full speed) 

NOTE: The following description applies to Revision H or earlier PWB's (See Fig. 
9-10, Sheets 1 and 2, Rev. H) . 

Signal DMTEB-H is generated on the Control PWB (Fig. 9-7, Sh. 2, Loc. 2E) , and 

functions to supply power to an LED photo-relay circuit (PR2) on the Motor 

Control PWB (Ref. Fig. 9-10, Sh. 2, Loc. 5C) . DMTEB-H causes the photo-relay 

to change its photo resistance from 10 megohms to 1 Kohm, thereby supplying 

gate power to triac TR2 — allowing TR2 to turn "ON" every halfcycle (when DMTEB-H 

is true) . The enabling (turn on) of TR2 causes partial power to be supplied to the 

motor windings (See Fig. 9-10, Sh. 2, Loc. 3C) through resistor Rl to the motor 
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main run windings. Speed control is required on all 2400 RPM and all 50 Hz drives. 
On 1500 RPM, 60 Hz drives triac TR2 supplies full power to all windings (no speed 
control) . DMTEB-H is normally true whenever the "Disk Drive" switch is activated 
(depressed) . 

Signal DMTO-H (Motor On, full power) is also generated by the Control PWB (Fig. 
9-7, Sh. 2, Loc. 4C) , and functions to supply power to the LED photo-relay circuit 
PR1 photo-relay to change its photo resistance from 10 megohms to 1 Kohm, thereby 
supplying gate power to triac TRl — allowing TRl to turn on every halfcycle 
(when DMTO-H is true) . DMTO-H is normally true during initialization of the head 
load sequence. When the heads start to load onto the disk (approximately 60 seconds 
after the head load initialization) , the disk is normally rotating "over speed" by 
several percent. At this point, DMTO-H is turned "OFF" and "ON", maintaining the 
disk at specified rotational speed + one (1) percent. 

NOTE: The following description applies to Revision I PWB's (See Fig. 9-10, Sheets 
1 and 2 , Rev. I) . 

Signal DMTEB-H is generated on the Control PWB (Fig. 9-7, Sh. 2, Loc. 2E) and 
functions to supply gate current to an optical SCR (IC2) . Since the SCR can only 
supply current in one direction, a full-wave bridge circuit of high voltage 
diodes (CR14 thru 17) is required. The SCR can thereby supply (if DMTEB-H is true) 
positive and negative gate current to turn "ON" triac TR2 on each halfcycle. The 
enabling (turn on) of TR2 causes partial power to be supplied to the motor windings 
(See Fig. 9-10, Sh. 2, Loc. 3C) through resistor Rl to the motor main run windings. 
Speed control is required on all 2400 RPM and 50 Hz drives. On 1500 RPM, 60 Hz 
drives triac TR2 supplies full power to all windings (no speed control) . DMTEB-H 
is normally true whenever the "Disk Drive" switch is activated (depressed) . 

Signal DMTO-H (Motor On, full power) is also generated by the Control PWB (Fig. 
9-7, Sh. 2, Loc. 4C) and functions to supply gate current to an optical SCR (ICl) . 
The SCR, in turn, (when DMTO-H is true) generates gate current thru the high voltage 
diodes (CR3 thru 6) to turn "ON" triac TR2 at each halfcycle interval. Transistor 
Ql is turned "OFF" only within 20 volts peak of the AC zero crossing, thereby 
allowing the optical SCR to be enabled only at the AC zero crossing. DMTO-H is 
normally true during initialization of the head load sequence. When the heads 
start to load onto the disk (approximately 60 seconds after the head load initial- 
ization) , the disk is normally rotating "over speed" by several percent. At this 
point, DMTO-H is turned "OFF" and "ON", maintaining the disk at specified rotational 
speed + one (1) percent. 
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4.8.2 Dynamic Braking Circuits (Ref. Fig. 9-10, all revisions) 

Units with Revision F or earlier Motor Control PWB's do not have dynamic braking. 
Units with Revision G Motor Control PWB's have the dynamic brake feature. The 
dynamic brake functions by always being "ON" whenever DMTEB-H (Motor Enable) is 
false. This condition is accomplished when TR2 (Fig. 9-10, Sh. 2, Loc. 5C) changes 
from its "ON" state to its "OFF" state. The power which originally was supplied 
to the TR2 gate, now supplies gate power to an SCR which supplies half-wave 
rectified AC to the motor start winding through brake resistor R2 (located 
physically below the Motor Control PWB) . 

Units with Revision H, I or later Motor Control PWB's have a dynamic brake which is 
enabled only for approximately 45 seconds after DMTEB-H goes false. This allows 
more power to be dissipated during braking, thereby decreasing stop time consider- 
ably over Revision G Motor Control PWB's. When DMTEB-H is low, the DC voltage on 
capacitor C5 is at "0" volts, capacitor C6 has been discharged through diode CR11. 
When DMTEB-H goes false (low) the power which originally was supplied to the TR2 
gate will now supply charging current to capacitor C5. Capacitor C5 charges (within 
several cycles) to a DC voltage which is used to generate DC power for ICl (See 
Fig. 9-10, Sh. 2, Loc. 6C) . A fixed threshold for ICl (pin 3) is determined by 
a resistor divider network. Capacitor C6 is charged (ICl, pin 2) through diode 
CR8 and a resistor to the threshold reference in about 45 seconds. When the C6 
voltage is less than the reference voltage at ICl (pin 2) , the ICl (pin 6) 
will supply a half-wave signal to turn the brake SCR "ON" each half cycle — 
applying half-wave rectified AC to the motor start winding through brake 
resistor R2. 
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SECTION 5 — MAINTENANCE PROCEDURES 

During the maintenance procedures, various plugs and connectors must be connected 
or disconnected for certain operations. Table 5-1 provides quick reference to 
plug function and location. 

TABLE 5-1 



Connector Location Table 



Connector 



Function 



Reference 



Pl-Jl 



P2-J2 



J4 



Pii-JS 



P6-J6 



P7-J7 



Cable, connecting DC power from Power 
Supply to the PWB backpanel. 



Cable, connecting Positioner Drive Tran- 
sistor (heat sink) to the PWB backpanel. 



Cable, connecting Positioner Voice Coil 
to PWB backpanel. 



Cable, providing logic power to Disk 
Tester 

Cable, connecting Motor Module (speed 
control) to the PWB backpanel. 



Cable, connecting Front Panel, Disk Inter- 
lock hardware and Sector Transducers to 
back of the Control PWB 

Cable, connecting Positioner Assm. TBI 
(Heads-Up Sw. , Position Transducers and 
Velocity Coil) to back of the Servo PWB. 



Fig. 9-1, Loc. 5E & 2C 
Fig. 9-8, Sh. 1, Loc. 9G 
Fig. 9-8, Sh. 2, Loc. 4E 

Fig. 9-1, Loc. 6F 

Fig. 9-12, Sh. 1, Loc. 6E 

& 8E 

Fig. 9-1, Loc. 5F 

Fig. 9-11, Loc. 7E 

Fig. 9-12, Sh. 1, Loc. 8E 

Fig. 9-1, Loc. 5C 
Fig. 9-12, Loc. 9E 

ny, y — j. r ijuu • jv 

Fig. 9-12, Sh. 1, Loc. 9D 
Fig. 9-13, Loc. 10F 



Fig. 9-1, Loc. 9F 
Fig. 9-7, Sh. 1, Loc. 



5F 



Fig. 9-1, Loc. 3F 

Fig. 9-6, Sh. 1, Loc. 5E 
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Table 5-1 



Connector Location Table 



Connector 


Function 


Reference 


P10-J10- 


Cable, connecting 5-Volt Regulator Assm. 


Fig. 


9-8, 


Sh. 1, Loc. 6D 




to the Power Supply. 


Fig. 


9-8, 


Sh. 2, Loc. 6D 






Fig. 


9-9, 


Sh. 1, Loc 6B 






Fig. 


9-9, 


Sh. 2 


Pll-Jll 


Cable, connecting 24 VAC from the Power 


Fig. 


9-1, 


Loc. 3C & 10D 




Supply to the Front Panel. 


Fig. 


9-8, 


Sh. 1, Loc. 7B 






Fig. 


9-8, 


Sh.2, Loc. 11D 


P12-J12 


Cable, connecting AC power from the 


Fig. 


9-1, 


Loc. 3D 




Power Supply to the Motor Module Assm. 


Fig. 


9-8, 


Sh. 1, Loc. 7C 






Fig. 


9-8, 


Sh. 2, Loc. 4F 






Fig. 


9-10 


, Sh. 2, Loc. 5D 






Fig. 


9-13 


, Loc. 11D 


P13-J13 


Cable, Connecting Upper Sector Transducer 
to Plug P6. 


Fig. 


9-1, 


Loc. 10A 


P15-J15 


Cable, connecting Front Panel functions 
to Plug P6. 


Fig. 


9-1, 


Loc. 10E 


P21-J21 


Cable, connecting AC power to the Rear 


Fig. 


9-1, 


Loc. 4C 




Blower Assm. from the Motor Module Assm. 


Fig. 


9-19 


Loc. 4C 



5.1 



Safety Precautions 



When performing maintenance or troubleshooting, always be aware that AC 
Power is present on terminals within the unit — even though the unit has 
been unloaded and the "Disk Power" switch is "Off". Although safety 
shields and covers are used, extreme care should be exercised to avoid 
any form of contact with AC power — personal injury or machine damage 
can occur. 
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2. When cleaning the read/write heads and disks use only 91 percent isopropyl 

alcohol. Other types of alcohol or concentrations may cause damage and/or 
contamination due to impurities. Since 91 percent isopropyl alcohol is a 
flammable liquid, use with caution and keep only small quantities within 
the operating area. Also, when not in use, store the plastic alcohol dis- 
penser in sealed metal container.. 
Warning : When shipping 91 percent isopropyl alcohol, comply with federal, 

state and local regulations for the shipment of flammable liquids. 

3. DC power must be "Off" (Disk Power "Off") before removing or inserting 
PWB's, or connecting or disconnection I/O cables. Failure to remove DC 
power may result in the loss of customer data and/or may cause equipment 
damage . 

5. 2 Special Procedures 

5.2.1 Enabling Drive Motor (Manual) 

Manually enabling the drive motor and loading the heads is required during certain 
preventive maintenance and alignment procedures. To manually enable the drive 
motor proceed as follows: 

Warning: Do not load the heads unless called for. 

1. Remove power from the disk drive 

2. Remove the top cover (3 screws, each side). 

3. Remove the magnetic shield (2 screws) from top of magnet assembly. 

4. Remove the head air flow cover. 

5. Ensure head carriage is in the fully retracted position. 

6. Remove the voice coil cable plug P2 (See Table 5-1) to disable power to 
the positioner 

7. Depress the "Disk Power" switch (Power On). 

8. Manually move the voice coil (carriage) forward approximately 3/8 inch. 
Motor will start and come up to full speed. Do not load the heads. 
Warning: Do not allow heads to load. If voice coil is moved forward too 

far, the heads will move off the head load ramps and load. 

5.2.2 Loading the Heads (Manual) 

To manually load the heads, proceed as follows: 
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Warning : The disk must be rotating at full speed prior to loading the 
heads or severe head/disk damage may occur. 

1. Manually enable the drive motor per Section 5.2.1, above. 

2. Manually move the voice coil (carriage) forward until the heads come off 
their plastic load ramps. The heads are now in the loaded (flying) 
position on the disk. 

Warning ; During manual loading and unloading of the heads, do not allow 
the heads to hesitate (i.e. , move the voice coil at a constant 
velocity) at the ramp load/unload point since this is a point 
of head flying instability. It takes approximately three (3) 
pounds of force to unload the heads past the ramps. 

5. 3 Preventive Maintenance 

The performance of preventive maintenance as presented in this section is 
vitally important for long term, trouble-free operation. Periodic visual inspec- 
tions will often identify potential problems or pending failures before they occur 
— thus preventing possible data errors or loss, and unscheduled machine down time. 

Warning : Absolute cleanliness must be stressed. Operating and maintenance 
procedures, and the computer room environment must be regulated 
to minimize the presence of contaminating elements — particularly 
those contributed by computer room personnel (tobacco smoke and 
ashes, beverages, etc.). 

Exercise caution when handling the disk cartridge and do not allow the disk surface 
to come in contact with foreign objects. Extremely small damage areas, or finger 
prints, or dust particles — even continued exposure to cigarette smoke — can 
render a disk cartridge inoperable with possible loss of customer data. See Figure 
5-1, Contamination — Disk/Head Damage. 

To ensure data integrity, establish adequate precautions as follows: 

1. Clean the cartridge protective covers periodically to remove any build- 
up of dirt or dust. Use a clean, lint-free cloth. 

2. Keep all foreign objects away from the disk surface. 

3. Do not touch the disk surface -- finger prints can result in severe 
damage to the heads and disk. 

4. Keep the cartridge lid in its proper place at all times. Should a 
cartridge be dropped or otherwise suspected to be damaged, have it 
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inspected by maintenance personnel before using. 

5. Do not allow liquids, such as coffee and other beverages, to be in the 
disk drive or cartridge area. 

6. Tobacco, its smoke and ashes, is a prime source of contamination — keep 
these items out of the disk storage and operating area. 

7. When a disk cartridge is first brought into the computer room (or disk 
drive area) environment always allow at least one (1) hour for the disk 
cartridge to temperature stabilize within the operating room environment. 
This stabilization is required to ensure correct head-to-track registration. 
Note: It is recommended that all disk cartridges be stored within the 

computer room environment or equivalent area. 

8. Do not leave the disk drive (top load) extended from the cabinet except 
for the removal or insertion of disk cartridges. Should the unit be out 
of the cabinet for extended maintenance or any other reason, the heads 
and disks should be cleaned before returning to normal operation. 

The Disk Cartridge — Special Considerations 

A head crash can not only cause serious damage to the disk cartridge involved, 
but also damage the heads such that they lose their ability to "fly". Damaged 
heads could possibly damage every other disk cartridge used on that particular 
drive. 

A common cause of head crashes involves the use of a disk cartridge that has 
been dropped and physically damaged. Should a cartridge be dropped, never 
return this cartridge to service until it has been carefully inspected and 
tested by maintenance personnel. 

„, . ..!._ __.!.-:,,,-.„ j-v,,+- o ^ = -^4--; p,ii ^T- ri-r-i ^fs/nsT-t-ri dae combination is producing 

an increasing number of errors, should take both the drive and the cartridge out 
of service until both can be thoroughly inspected and tested for damage. 

An established program of disk cartridge inspection, at regular intervals, should 
be established. The inspection should include checking the disk surface for dirt, 
finger prints, scratches and any other irregularities. If a problem is suspected, 
take the disk cartridge out of service until the problem is corrected. 
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Table 5-2 provides a Recommended Preventive Maintenance Schedule. The preventive 
maintenance frequency has been determined by an assumed disk drive usage rate of 
200 hours per month. Actual frequency of cleaning and filter replacement is, 
however, determined by cleanliness of the operating environment, with the suggested 
frequency being altered according to experience within a given operating area. 

Table 5-2 



Recommended Preventive Maintenance Schedule 



Operation 


Frequency 


Procedure 




(months) 


(Section) 


Visual Inspection 


2 


5.3.1 


Head Cleaning 


2 


5.3.2 


Disk Cleaning 


2 


5.3.3 


Head Positioner Cleaning 


2 


5.3.4 


Spindle Assembly Cleaning 


2 


5.3.5 


Air Filter Replacement 


12 


5.3.6 


Head Alignment Check 


12 


5.3.7 


Head Timing Check 


12 


5.3.8 
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EDGE OF THE HEAD 



HEAD FLYING DISTANCE 
57 MICRO INCHES 




THE FLYING HEAD FLIES ON A VERY THIN LAYER OF AIR 
THAT SPINS WITH THE DISK; DUE TO THE SMALL DISTANCE 
BETWEEN THE HEAD AND THE DISK, IT IS NECESSARY THAT 
CARE BE TAKEN WHEN CLEANING AND HANDLING THE DISK. 



.003 INCH 

AVERAGE DIAMETER 
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SPEED 93 M.P.H. TRACK (2400 RPM) 
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FIGURE 5-1 
CONTAMINATION - DISK/HEAD DAMAGE 
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5.3.1 Visual Inspection 

Check for dirt, dust, excessive wear, cracks, loose mechanical assemblies, and 
loose connections in wiring and cable/PWB connectors. 

5.3.2 Read/Write Heads (Ref. Fig's. 5-2 and 9-11) 



Use caution when handling or cleaning the read/write heads. Avoid touching the 
gliding ("flying") surface as acids from the skin may etch and damage the surface. 
Should a head be accidentally touched, clean immediately with 91 percent isopropyl 
alcohol. Also, do not load the heads manually, except as specified for maintenance 
purposes. Clean and insepct all heads for scratches and build-up of oxide. 
Severely scratched heads should be replaced. See Figure 5-2. 

Cleaning Procedure 

1. Remove power from the disk drive 

2. Remove the top cover (3 screws, each side) and the air flow cover. 

3. Q-tips are used for cleaning heads. Soak one end in SI percent isopropyl 
alcohol and leave the other end dry. 

4. Gently insert the alcohol soaked end between the heads and clean using a 
gentle scrubbing motion. Before the alcohol drys, insert the dry Q-tip 
end between the heads to remove all excess alcohol and dry the heads. 

5. Visually inspect the head flying surface to ensure no alcohol stains are 
present. Should alcohol stains be observed, re-clean the heads. Alcohol 
stains are caused by "puddled" alcohol drying on the head surface. 

Note: Should excessive oxide or other contamination be found on the head 
flying surfaces, the corresponding disk should also be cleaned (See 
Section 5.3.3). 

6. Having cleaned the heads (and disk, if necessary), manually "load" the heads 
to check head/disk flying characteristics, per Section 5.2, Special Proce- 
dures. 

Warning : The drive motor must be at full speed before manually loading 
the heads or head/disk damage will occur. 

7. To check head/disk flying characteristics, move the carriage throughout its 
normal travel range and carefully listen for any head-to-disk interferrence. 
Retract (unload) the heads when checking is complete. 
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The top heads can be cleaned from the front by removing the top disk, while 
the lower heads can be accessed from the back. For the lower heads, use a Q-tip, 
held by two fingers or needle-nose pliers — inserted from behind the heads on 
the side opposite the lamp. Use caution and do not bend the voice coil tapes or 
scratch the glass scale. A dental mirror and flashlight can be used to assist in 
head cleaning^ 

WARNING: Do not lift the heads off the load ramps during inspection or 

cleaning of the heads. This can cause serious damage to the head 
assemblies. 






DEEP SCRATCHES AND OXIDE 
BUILD-UP DUE TO SCRATCHES. 
Replace head. 



OXIDE HAS ACCUMULATED 
IN THE POLE TIP AREA. Clean 
head. If oxide can't be completely 
removed, replace head. 



ALCOHOL RESIDUE. Never 
allow to dry in small pools such 
that residue areas are formed. 
Clean head. 






FiNlibKKKIlM I 5 mimu u i ncn 
OIL-LIKE STAINS. Complete 
removal of this contaminate is 
mandatory prior to resuming file 
operation. Clean head. 



OXIDE BUILD-UP. Head may 
be used. 



SLIGHT OXIDE BUILD-UP. 
Clean head. 



FIGURE 5-2 
INSPECTION OF READ/WRITE HEADS 
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5.3.3 Disk Cleaning 

Exercise extreme care when handling and cleaning disk surfaces. Do not allow 
foreign objects to come in contact with the disk surface, since small scratches 
or other surface damage can render the disk inoperative -- resulting in loss of 
data or unstable head flight aerodynamics. Should disk surface damage occur, do 
not rationalize the degree of damage — remove the disk from service. 

Cleaning Procedure (Fixed Disc) 

1. Remove power from the disk drive. 

2. Remove the top cover (3 screws, each side). 

3. Pivot access plate on side of skin to allow access to the port cover on 
the side of the casting. 

4. Loosen the port cover screws (2) and pivot port cover to expose the fixed 
disk. 

5. Wrap lint-free tissue around "cleaning wand" and saturate with 91 percent 
isopropyl alcohol. 

6. Insert saturated cleaning wand through port and onto the disk surface (top 
or bottom) . 

7. Manually turn spindle to determine location of inner disk mounting hub. 

8. With the cleaning wand on top (or bottom) of the inner most part of the 
disk surface, manually enable the drive motor per Section 5.2, Special 
Procedures. 

Warning : Do not allow heads to load. If voice coil is moved forward too far, 
the heads will move off the head load ramps and load. 

9. After the drive motor is up to speed, slowly pull the cleaning wand outward 
— keeping the alcohol pad in contact with the disk. 

10. Stop the drive motor by moving the voice coil (carriage) to its fully 
retracted position. 

11. Upon cleaning a disk surface, should the tissue be excessively brown in 
color, repeat steps 5 through 10, using clean tissue on the cleaning wand. 

12. Repeat steps 5 through 10 for the other side of the disk, using clean 
tissue on the cleaning wand. 

Warning : Do not allow the plastic cleaning wand to come in contact with 
the disk surface during the cleaning operation. 

Note: Before proceeding, clean both heads per Section 5.3.2. 

After cleaning operations are complete enable the drive motor as noted in 
the instructions for step 8 above. 
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13. Manually "load" the heads to check head/disk flying characteristics, per 
Section 5.2, Special Procedures. 

Warning: The drive motor must be at full speed before manually loading 
heads or head/disk damage will occur. 

14. To check head/disk flying characteristics, move the carriage throughout 
its normal travel range and carefully listen for any head-to-disk inter- 
ference. Retract (unload) the heads when checking is complete. 

15. Remove power, replace all covers and return unit to operating status. 
Warning : Remember to tighten the fixed disk port cover. 

Cleaning Procedure (Top Load Disk Cartridges) 

Cleaning procedures for top load, removable disk cartridges is the same as for the 
Fixed Disk described above, except that the cleaning wand is inserted into the 
read/write head opening in the cartridge (drive motor side of read/write heads) . 

Warning : Be careful not to bend the voice coil steel tapes during the 
cleaning process. 

Cleaning Procedure (Front Load Disk Cartridges) 

To clean front load disk cartridges, it is best to disassemble the cartridge and 
manually clean the disk with 91 percent isopropyl alcohol and lint-free tissues. 

5.3.4 Head Positioner (Ref. Fig. 9-11) 

Positioner guide rails and carriage bearings must be kept clean to minimize off- 
track head positioning errors. 

Cleaning Procedure 

1. Remove power from the disk drive. 

2. Remove the top cover (3 screws, each side) and the air flow cover (2 screws). 

3. Remove plug P2 (See Table 5-1) to disable power to the positioner voice coil. 

4. Soak Q-tips in 91 percent isopropyl alcohol. 

5. With the head carriage in the fully retracted position (heads retracted), 
use saturated Q-tips to clean the top bearing tracking surfaces of both 
guide rails. 

6. Since it is not "ossible to clean beneath the bearings in step 5, the 

drive motor must now be manually enabled to allow further cleaning. Manually 
enable the drive motor and load the heads per Section 5.2, Special Procedures. 
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7. Again clean the rails while moving the head carriage accordingly to allow 
access to all rail surfaces. 

Warning: Do not allow the heads to come too close to the head load ramps 

in performing steps 7 through 9, since head flight becomes unstable 
at that point. 

8. Hold a saturated Q-tip on each top bearing surface (3 bearings) as the 
carriage is moved to allow cleaning of the bearings. 

9. Bend the Q-tip at a 45 degree angle and repeat steps 7 and 8 for the lower 
side of the rails (2 rails) and the lower bearings (3 bearings). 

10. When cleaning is complete, the carriage should move freely (no hesitating 
points) throughout its total travel range. Retract (unload) the heads 
when checking is complete. 

11. Remove power, replace all covers and restore unit to operating status. 

5.3.5 Spindle Assembly (Ref. Fig's. 9-14, Sh. 1 and 9-15, Sh. 1) 

For trouble-free and accurate disk clamping, it is important that the spindle 
disk locating base and magnetic chuck assembly be clean and free of contamination 
which could cause disk dynamic run-out. 

Cleaning Procedure 

1. Remove the magnetic chuck "pole piece" and clean with a dry lint-free 
tissue. Magnetic particles may be removed with adhesive tape. Do not 
use alcohol for cleaning. 

2. Clean all spindle assembly surfaces (as required) with lint-free tissues. 
Do not use alcohol for cleaning. Alcohol will remove the protective seal 
used on all spindle assemblies. If the top spindle surface (disk mating 
surface) is corroding, WD-40 can be wiped (do not spray) on the surface 
to protect against further corrosion. 

5.3.6 Air Filter Replacement (Ref. Fig's. 9-20, Sh. 2 and 9-21, Sh. 2) 



The frequency of air filter replacement will vary with each installation and pre- 
vailing environmental conditions. However, replacement at 12 month invervals is 
recommended under normal operating conditions. High humidity and elevated residual 
environmental contaminates may necessitate more frequent filter replacement. After 
initial system installation, check the filter frequently — establishing an experience, 
factor for the frequency of subsequent replacement. 

Note : Filter replacement is an important preventive maintenance considera- 
tion. 
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Replacement Procedure 

1. Remove the access plate on the underside of the unit (4 screws). 

2. The filter element is held in place by two (2) clips. Disconnect the 
clips, using a flat blade screwdriver. The filter element can now be 
removed through the bottom of the drive unit. 

3. Replace with new filter element, making sure the new filter is correctly 
seated. The gasket side should fit flush against the inside of the plenum. 

5.3.7 Head Alignment Check (Radial) 

The radial alignment check, in combination with the circumferential (timing) 
check, serves to guaranty read/write compatibility and thus disk cartridge inter- 
changeability between Series 6000 disk drives. The radial alignment check is 
performed on heads and 1 (removable disk heads) — positioning each head 
recording track centerline to a CE Disk "track standard". 

Refer to Section 6.3 Radial Alignment Check and Adjustment procedures. 

Note: Should any head radial adjustment be performed, it is then necessary 

that a circumferential (timing) check be performed. See Section 
5.3.8 below. 

5.3.8 Head Timing Check (Circumferential) 

The circumferential (timing) check, in combination with the radial alignment 
check, serves to guaranty read/write compatibility and thus disk cartridge inter- 
changeability between Series 6000 disk drives. The circumferential check is 
performed on heads and 1 (removable disk heads) — positioning each head read/ 

• . _ j_ _ _.jj_i-j_ -; a ~j 4- -;„,•;», ,-, "1-irr.ii-e r.T-i 4- v. roonont l-i-i a rv. fli sV reference 

write yap lu wi.liij.ii o^cwucu L±uu.iiy j-j^m. ^.^ ..^.n* ^_~£-. — — — 

pulse "standard". 

Refer to Section 6.3 for Head Timing Check and Adjustment procedures. 

Note: Should any head circumferential alignment be performed, it is then 
necessary that a radial alignment check be performed. See Section 
5.3.7. 
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5. 4 Disassembly and Assembly Procedures 

This section provides step-by-step procedures for the disassembly and assembly of 
Series 6000 disk drive components and sub-assemblies. It is important that 
caution be exercised and the particular procedure be carefully followed (step-by- 
step) to prevent possible equipment damage or improper performance. Pay particular 
attention to WARNING statements and perform each procedure in the sequence provided. 
Warning : Unless otherswise stated, AC Input Power should always be dis - 
connected from the unit prior to performing any of the following 
procedures. 

5.4.1 Skin Removal 

1. Disconnect AC power from unit. 

2. Remove top cover (3 screws, each side). 

3. Remove the rear blower assembly (3 screws, one connector) 

Note : On early drives, the internal blowers (front of unit) must be 
removed. 

4. Remove screws (2) from each casting mount (located on each side and at the 
rear of the unit). Pull out the AC power cord (and grommet) from slot in 
rear corner brace (remove corner braces on early units). 

5. Unit can now be lifted from the skin. 

Note: Two people are required — one at the front panel, the other at 
the rear of the casting. Also, the bottom magnetic shield will 
remain loose in the skin. Leave all loose parts in the skin to 
avoid their possible loss. 

5.4.2 Positioner Assembly (Ref. Fig. 9-11) 

Removal 

Note: a) The positioner carriage guide rails and voice coil are not 

field replacement items and adjustment must not be attempted. 
Failure requires total assembly replacement, 
b) The positioner carriage must be in the fully retracted 
position before proceeding. 

1. Disconnect AC power from the unit. 

2. Remove top cover (3 screws, each side). 

3. Remove rear blower assembly (3 screws, one connector). 

4. Remove the magnetic shield (2 screws) and air flow cover. 

5. Disconnect the head connectors (4) from the Data PWB. 
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6. Disconnect connector P7 (See Table 5-1) that attaches to the back of the 
Servo PWB. 

7. Disconnect connector P3 (See Table 5-1) that connects the steel tapes to 
the backpanel. 

8. Remove "front" 1/4-20 bolt that holds the positioner assembly in place 

(located in front of glass scale). 

Warning: Be careful not to scratch or damage the glass scale. 

9. Move heads forward slightly — approximately 3/8 inch from the fully 
retracted position. 

Warning : Do not move the heads off the head load ramps or the heads will 
load, resulting in head/disk damage. 

10. Remove the two (2) bolts at the rear of the voice coil — located inside 
the magnet assembly. Do not drop lock washers into the magnet assembly. 

Warning: After removal of the two (2) bolts in step 10, move the voice 

coil back to the fully retracted position such that the lower 

heads will not contact the disk cover as the positioner assembly 
is removed. 

11. Remove the positioner assembly by carefully lifting straight up while 
watching that the lower heads do not contact the disk cover. Note that 
the positioner is located by two (2) dowel pins. Release front dowel pin 
first. 

Note: Lift positioner at bottom, rear of magnet assembly and at the 

center of either bearing rail. 
Warning : When moving positioner, be careful not to damage the head leads 

or positioner harness. 

Installation 

1. For positioner assembly installation, reverse the above "removal" procedure. 

Note : Check that the head connectors (0, 1, 2 and 3) are connected to 
the correct Data PWB mating connectors. 
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5.4.3 Velocity Coil Replacement (Ref. Fig. 9-11) 

Warning : When replacing the velocity coil, be certain all leads are 
connected properly and the following checkout procedure is 
satisfactory. An improperly connected or inoperative velocity 
coil can result in serious damage, due to the loss of velocity 
control. 

Removal 

1. Disconnect AC power from the unit. 

2. Remove top cover (3 screws, each side) 

3. Remove all PWB's from backpanel 

4. Disconnect velocity coil leads, TBI, terminals 7 and 8 (Ref. Fig. 9-1, Loc 
2E; and 9-11, Loc. 6C) . 

5. Remove the cable clamps (3). 

6. Remove the spring clip (one screw) that holds the velocity coil in place 
(rear of magnet assembly) . 

7. Remove the velocity coil from the magnet assembly. 



Installation 

1. Install replacement velocity coil by carefully pushing the coil into 
place. 

2. Install spring clip and screw (1). 

Warning : The rear of the coil should not extend beyond the back of the 

magnet assembly by more than 0.01 inches. The spring clip must 
hold the coil firmly in place, but be careful not to damage the 
coil while tightening the clip screw. 

3. Install the velocity coil cable clamps (3) to the magnet assembly. 

4. Check the velocity coil resistance readings as presented in "Velocity 
Coil Checkout" below. Checkout must be performed after coil installation 
and locking in place. 

Velocity Coil Checkout 

The velocity coil has three (3) leads (+, -, and shield). These leads connect to 
TBI, terminals 7 and 8 (ground) . 
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a) Remove all bcjckpcuit:l PWB's. 

b) With the velocity coil leads disconnected, the resistance between the 
red and black wires should be 2.2 Kohms ± 30 percent. 

c) Resistance from the shield connection to either red or black wire 
should be an open. 

d) Resistance from any of the lugs to the magnet assembly (frame ground) 
should be an open. 

5. Connect velocity coil leads to TBI, terminals 7 and 8, and install all PWB's 

(Ref. Fig. 9-1, Loc. 2E; and 9-11, Loc. 6C) . 

6. Disconnect voice coil plug P2 (See Table 5-1) from top, rear of PWB module. 

7. Reconnect AC power to unit. 

8. Manually enable the drive motor and load heads per Section 5.2, Special 
Procedures. 

9. Move the heads to the approximate center of the disk. 

10. Connect scope Channel 1 to TP7 on the Servo PWB. Be sure the Channel 1 
Invert switch is not on. 

11. Manually move the carriage forward (toward spindle) at a reasonable speed- 
TP7 will go negative. This checks the velocity function up to TP7 on the 
Servo PWB. 

12. Unload the heads by moving the carriage at a constant velocity to the fully 
retracted position. 

13. Depress the "Disk Power" switch (Power OFF) . 

14. Reconnect plug P2 (See Table 5-1). 

15. Depress the "Disk Power" switch (Power ON) and wait for "Safe". 

16 "Hold" the head carriage firmly (in case of malfunction) and depress the 
"Disk Drive" switch (Load Heads). 

17 With heads loaded and unit "Ready", perform Velocity Reference Adjustment 
per Section 6.4.5. 

18. With Velocity Reference Adjustment complete, remove power, install covers 
and return unit to normal status. 

5.4.4 Heads-Up Switch Replacement (Ref. Fig. 9-11) 

Removal 

1. Remove power from disk drive. 

2. Remove top cover (3 screws, each side) and air flow cover (2 screws). 

3. Remove switch connections (2), connected to end terminals of switch. 

4. Remove switch mounting screws (2). 
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Installation 

1. Install new switch (2 screws) . 

Note : Check that the new switch has been epoxied (at factory) to seal 
cracks between housing and terminals, or that the switch has 
pressed-in terminals such that sealing is not required. Do not 
install unless properly sealed from dust. 

2. Adjust switch such that activation (changes state) occurs 0.075 ± 0.025 
inches (horizontal adjustment) from the voice coil fully retracted position. 

Note : Always observe switch activation while the voice coil is being 
moved from its retracted position towards the spindle. 

3. Check switch "over-travel". Switch over-travel (vertical adjustment) should 
be 0.030 ± 0.010 inches. 

Note : Over-travel is defined as the distance the switch contact roller 
moves upward from the point of switch activation, as the voice 
coil is moved to the full retract poistion. 

4. Before returning unit to operating status, use an ohmmeter to verify 
switch operation. 

5. Install switch connections, covers, and return unit to original operating 
status. 

5.4.5 Voice Coil Driver Transistor Replacement (Ref. Fig. 9-12, Sh. 1) 

1. Remove PMD10K50 and PMD11K60 transistors from heat sink assembly, located 
at the top of the backpanel assembly (2 self-tapping screws, each). 

2. Install replacement transistors with new mylar insulators and silicon heat 
conducting grease. Tighten mounting screws securely. 

Warning : Be sure transistor lead spacers are in place, and that the 

transistors are not shorted to the heat sink during installation. 

Note : Early drives may have MJ2500 and MJ3000 transistors. Always replace 
the failed MJ2500 and MJ3000 devices with PMD11K60 and PMD10K60 
devices respectively. 

5.4.6 Head Replacement (Heads or 1, Upper Set) 
Removal 

1. Remove disk cartridge from disk drive. 

2. Disconnect power from disk drive. 
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3. Remove top cover (3 screws, each side) • 

4. Loosen the head lock screw nut and lock screw ( Do not loosen the clamp 
plate screws) . 

5. Loosen the head "lead" spring clamp screw such that the springs for the 
two (2) upper heads can be removed. 

6. Remove the top cable clamp (located next to top spring clamp screw — 
previously loosened) such that the head can be freed. 

7. Disconnect the head connectors from the Data PWB mating connectors. 

8. The head should now be free to slide out of its slot. Pull the head 
toward the spindle until free. 

Warning : The heads are spring loaded in their mounts. Therefore, use 
caution that the head being removed does not contact and 
damage the adjacent head during removal. 

Installation 

1. To install the new head, reverse steps 4 through 8 of the Removal procedure. 
Be careful not to damage the head during installation. 

important ; Ensure the correct version head is being installed (1500, 2400 

RPM; 100, 200 TPI) . 

2. Tighten the head lock screw until there is approximately 0.01 inches 
deflection between the clamp plate and the head block — tighten the lock 

nut. 

3. When installing the head lead springs into their clamp, the spring ends 
must be set flush (+ 0.04 inches) with the bottom of the clamp. 

4. The new head should be positioned to the same approximate location 

(front-to-back) as its adjacent head. If both heads (set) are replaced, 
position the two (2) heads to the same approximate location as the lower 

head set. 

5. Connect the head connectors (0 through 3) to their corresponding connectors 

on the Data PWB. 

Note: Head 0's lead spring must be located on the outside — farthest 
away from the heads. Also, the head leads must be cable clamped 
(or, contained between the thermistor cable and the mounting 
bracket for 200 TPI units) such that the leads will not interfere 
with the carriage travel. 

6. The head lead spring clamp lock washer should be fully compressed. The 
springs and clamp may require adjustment such that they track correctly 
through the total head travel range. This adjustment is accomplished by- 
enabling the drive motor and loading the heads as described in step 10. 
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7, 
8, 

9. 
10. 



11. 



12. 
13. 



Clean the heads per Section 5.3.2. 

Insert a clean, spare disk cartridge into the drive ( Do Not use the CE 

cartridge) . 

Connect AC power to the disk drive. 

Enable the drive motor and load the heads per Section 5.2, Special 

Procedures. 

Warning: Allow drive motor to attain full speed before loading heads. 

Warning : Immediately upon loading heads, carefully listen for head/disk 
interference while moving heads across entire disk surface. If 
interference is detected (scraping, rubbing, ticking sounds, etc.), 
immediately unload heads by moving carriage to its fully retracted 
position. 

If heads are flying with no head/disk interference, proceed to adjust (if 

required) the head lead spring and clamp for correct (interference-free) 

tracking over the total carriage travel range. 

The top heads (0 and 1) should now be aligned per Section 6.3. 

Upon final head alignment and determination of satisfactory operation, 

replace all covers and return unit to normal operating status. 



5.4.7 Head Replacement (Heads 2 or 3, Lower Set) 



Removal 

1. 
2. 
3. 



5. 
6. 



Remove disk cartridge from disk drive. 
Disconnect AC power from disk drive. 
Remove top cover (3 screws, each side) 

Warning: Extreme care must be used in removing either of the lower heads. 
Proceed as follows: 

Insert head spacers between each set of heads (upper and lower sets). The 

spacers keep the heads separated such that the load ramps are not required 

to maintain head separation. 

Disconnect head connectors from Data PWB. 

Remove all connectors from the backpanel PWB's and remove the PWB's. 

Note: An alternate method for replacement of heads 2 and 3 is to remove 

the entire positioner assembly per Section 5.4.2. This facilitates* 

easier access to the lower heads. 

Remove head lead holder and the voice coil harness (plug PI) cable clamp 
(one screw) . 
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8. Remove the thermistor (200 TPI units only) cable clamps (2) from head ramp 
support. Be careful not to damage the thermistor or drop any of the 
associated hardware. 

9. Remove the remaining screws (2) that attach the clamp arms to the ramp 
support. 

10. Loosen (do not remove) the screw (1) that attaches the ramp support to the 
bed casting. 

11. Slide the ramp support (and ramps) away from the heads (spacers must be 
between heads) . 

12. Loosen (do not remove) the screws (4) that attach the head block assembly 
(assembly that heads are mounted to) and carefully slide assembly up and 
away from the carriage. 

Warning : A right angle alien wrench (or shortened alien driver) is 

required to reach all screw heads. Be careful not to strip or 
damage the screw heads, scratch the glass scale, run the glass 
scale into the retical assembly, etc. 

13. Upon removing the head block assembly, loosen the head lock nut and screw 
(not the clamp plate screws) . 

14. Loosen the head lead spring clamp screw such that the springs for the 
two (2) lower heads can be removed. 

15. Remove the spacers and install a double-fold Kim-Wipe between the lower 
head set. 

16. The heads can now be pulled out of its slot. Be careful not to damage the 
adjacent head. 

Installation 

1. Install the new head(s) into slot until the head locates against its stop 
pin (insert fully) . 

Important : Ensure the correct version head is being installed. 

2. With Kim-Wipe between heads, tighted the head lock screw until there is 
approximately 0.01 inches deflection between the clamp plate and the head 
block (do not overstress) -- tighten lock nut. 

3. Install head spacers. 

4. Inspect carefully for correct seating and installation. 

5. Install head lead springs into their respective clamps. 
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Note : The spring for head number 2 should be located to the outside 
after clamping (farthest from the heads) . The ends of the 
head lead springs are to be flush with the bottom of the clamp. 
The springs and clamp may have to be adjusted such that they 
track correctly through the total range of carriage travel. 
This adjustment is accomplished by enabling the drive motor 
and loading the heads as described in step 16 below. 

6. Slide the head block assembly all the way back until it contacts the stop 
pin on the carriage. The block retaining screws should be tightened such 
that (through their lock washers) they press lightly against the head block 
while sliding the block into position. 

7. Slide head block up and down several times — then leave it seated in its 
bottom position. 

Warning : The head block must reference to the reference side of the 

carriage. Also, the head block must seat against the carriage 
stop pin on the bottom of the carriage. There can be no room 
for error — inspect carefully. 

8. Tighten head block holding screws (4) securely. 

Warning : Be careful not to damage glass scale, screw heads, etc. 

9. Install head lead spring clamp arms to the ramp support. Slide the 
ramp into place and tighten its holding screw securely. 

Warning : The head ramp must be referenced to the edge of the bed 
casting and to its far forward position. 

10. Remove the head spacers and check that the ramps provide correct head 
separation. 

11. Clean the heads per Section 5.3.2. 

12. Install thermistor (200 TPI units only) and the two cable clamps. 

13. Install PWB's into backpanel and insert connectors previously removed. 

14. Connect head connectors to mating Data PWB connectors. 

15. Disconnect plug P2 (See Table 5-1) at top, rear of PWB module. 

16. Connect AC power to the disk drive. 

17. After careful inspection of the new installation, enable the drive motor, 
clean the fixed disk (per Section 5.3.3), and then load the heads per 
Section 5.2, Special Procedures. 

Warning : Allow drive motor to attain full speed before loading heads. 

Warning : Immediately upon loading heads, carefully listen for head/disk 

interference while moving the heads across the entire disk surfac 
If interference is detected (scraping, rubbing, ticking sounds, 
etc.) immediately unload heads by moving carriage to its fully 
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retracted position. 

18. If heads are flying with no head/disk interference, proceed to adjust the 
bottom head lead springs for correct tracking over the total carriage 
movement range. 

Note : Head lead springs are to be adjusted in their clamps such that 
the springs clear the front carriage bearing and track to the 
inside (between screws and center of head block) of the two 
head block retaining screws, located on the Heads-Up switch side 
of the positioner. The spring clamp lock washer must be fully 
compressed to ensure springs are securely clamped. 

19. When all adjustments and installation inspection is complete, replace 
all covers, reconnect plug P2, verify fixed disk integrity, and check the 
top heads for correct radial and circumferential alignment (See Section 
6.3) . 

5.4.8 Position Read Head Lamp 

Removal 

1. Disconnect leads (2) at lamp terminals. 

2. Loosen lamp set screw and remove lamp. 

Installation 

1. Install new lamp. 

2. Rotate and position (turn in or out) lamp to achieve correct operating 
performance per Sections 6.4.2 through 6.4.3 and 6.4.5 through 6.4.7. 
Do not over tighten set screw. 

Note : Normally, the checkout and adjustment sequence should be as 
follows : 

a) Adjust for XO retract balance per Section 6.4.7 and ampli- 
tude/balance per Section 6.4.2. 

b) Adjust for X90 amplitude/balance per Section 6.4.3 and 
retract balance per Section 6.4.7 while maintaining settings 
of step (a) above. 

c) Adjust for index per Section 6.4.1 while maintaining settings 
of steps (a) and (b) above. 

Note: The position read head can be moved or rotated to assist in 

achieving the required specifications per Section 6.4.8; however, 
this procedure is not recommended unless absolutely necessary. 
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3. 



Note : Any replacement or adjustment of the Position Read Head Lamp 
requires that the top heads be checked for correct radial and 
circumferential alignment (See Section 6.3). 

Upon satisfactory performance, reassemble unit and return to normal 
operating status. 



5.4.9 



Fixed Disk Assembly (Top Load Units) 



Removal 

1. 
2. 

3. 

4. 



Disconnect AC power from the disk drive. 

Remove top cover (3 screws, each side). 

Remove rear blower assembly (3 screws, one connector). 

Remove the magnet shield (2 screws) and air flow cover from top of voice 

coil. 

Note : All connectors can be left in place since the positioner is only 
to be moved back and not to be removed from the unit, 

5. Remove front 1/4-2 bolt (located in front glass scale) that holds the 
positioner assembly in place. 

6. Move head carriage forward slightly (approximately 3/8 inch). 

Warning : Do not move heads off the load ramps or the heads will load. 

7. Remove the two (2) bolts at the rear of the voice coil, being careful 
not to drop lock washers into magnet assembly. 

Warning : Move head carriage back to fully retracted position before 

performing Step 8 to prevent the bottom heads from hitting the 
fixed disk cover upon removal. 

8. Lift positioner up off its two (2) dowel pins and slide it back until the 
front bearing rail will allow removal of the top fixed disk cover (See 
Section 5.4.2, Positioner Assembly). 

Note : Lift positioner at bottom, rear of magnet assembly and at the 
center of either bearing rail. 

Warning : When moving positioner, be careful not to damage the head leads 
or positioner harness. 

9. Remove the fixed disk cover screws (5). 

Note : Note the location of the cover relative to the five (5) mounting 
screws such that the cover can be re-installed in the same 
relative location. 
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10. Disconnect the sector transducer cable connector, located at the head 
opening for the fixed disk. 

11. Lift the cover carefully up and past the spindle to expose the fixed 
disk. 

12. Remove the disk clamp screws (8) and remove the disk. 

Installation 

1. Carefully inspect the new disk for scratches or other damage. 

2. Clean the heads per Section 5.3.2. 

3. Install the new disk by reversing the above removal procedure. 

Warning: a). Be sure the disk clamp screws are not cross threaded and 
are tightened evenly and securely. 

b) The disk cover must be re-installed in the same relative 
location (within 0.010 inches). 

c) Tighten the three (3) positioner bolts securely and be sure 
all connectors are properly connected. 

4. Connect AC power to the disk drive. 

5. After careful inspection, enable the drive motor, clean the fixed disk 

(per Section 5.3.3), and then load the heads per Section 5.2, Special 

Warning : Allow drive motor to attain full speed before loading heads. 

Warning : Immediately upon loading heads, carefully listen for head/disk 
interference while moving heads across entire disk surface. 
If interference is detected, immediately unload heads by moving 
carriage to its fully retracted position. 

6. If heads are flying with no head/disk interference, reconnect voice coil 
plug P2 and proceed to perform read/write pattern operations on all 
tracks of the fixed disk to check for data errors. 

Note : The top sector transducer must be set to its approximate loca- 
tion for error free operation. 

7. After verification of disk data integrity, CE disk alignment is required 
to set the top sector transducer for amplitude and circumferential 
alignment. 

8. Adjust top sector transducer per Section 5.4.11. 

9. Using the CE cartridge, check head radial alignment per Section 6.3.12. 
10. Upon verification of performance, replace all covers and return unit 

to normal operating status. 
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5.4.10 



Fixed Disk Assembly — Front Load Units (Ref. Fig's. 9-14 and 9-15) 



Removal 



1. Disconnect AC power from the disk drive. 

2. Remove positioner head cover (2 screws). 

3. Remove disk cartridge air cover (loosen 2 screws and remove clamp) . 

4. Remove cartridge receiver hold down springs (2, one per side). 

5. Remove the door opening spring and its torsion return spring. 

6. Remove the cartridge receiver by removing the pivot shoulder screws (2, 
one per side) located at the back of the receiver — do no t remove the 
"L" brackets. 

7. Remove front 1/4-20 bolt (located in front of the glass scale) that holds 
the positioner assembly in place. 

Note : All connectors can be left in place since the positioner is 
only to be moved back and not removed from unit. 

8. Move the carriage forward slightly (approximately 3/8 inch). 
Warning : Do not move heads off the load ramps or the heads will load. 

9. Remove the two (2) bolts at the rear of the voice coil, being careful 
not to drop lock washers into the magnet assembly. 

Warning : Move the carriage back to its fully retracted position. 

10. Lift the positioner up off its two (2) dowel pins and slide it back 
until the front bearing rail will allow removal of the top fixed disk 
cover (Ref. Section 5.4.2, Positioner Assembly). 

Note : Lift positioner at bottom, rear of magnet assembly and at the 
center of either bearing rail. 

Warning : When moving the positioner, be careful not to damage the head 
leads or positioner harness. 

11. Remove the fixed disk cover screws (6). 

Note: The rear baffle plate is also removed since it is held in place 
by two (2) of the six cover screws. Note the location of the 
cover relative to the six (6) screws such that the cover can 
be re-installed in the same relative position. 

12. Disconnect the sector transducer cable connector and the lid switch 
connector. 

13. Lift the cover carefully up and past the spindle to exoose the fixed 
disk. 
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14. Remove the disk clamp screws (8) and remove the disk. 
Installation 

1. Carefully inspect the new disk for scratches or other damage. 

2. Clean the heads per Section 5.3.2. 

3. Install the new disk by reversing the above removal procedure. 

Warning: a) Be sure the disk clamp screws are not cross threaded and 
are tightened securely. 

b) The disk cover must be installed in the same relative 
location (within 0.010 inches). 

c) Tighten the three (3) positioner bolts securely and be 
sure all connectors are properly connected. 

4. Connect AC power to the disk drive. 

5. After careful inspection, enable the drive motor, clean the disk and 
load the heads per Section 5.2, Special Procedures. 

Warning : Allow drive motor to attain full speed before loading heads. 

Warning: Immediately upon loading heads, carefully listen for head/disk 
interference while moving heads across entire disk surface. If 
interference is detected, immediately unload heads by moving 
the carriage to its fully retracted position. 

6. If the heads are flying with no head/disk interf ernece, reconnect voice 
coil plug P2 and proceed to perform read/write pattern operations on all 
tracks of the fixed disk to check for data errors. 

Note : The top sector transducer must be set to its approximate location 
for error free operation. 

7. After verification of disk data integrity, CE alignment is required to 
set the top sector transducer for amplitude and circumferential alignment. 

8. Adjust the top sector transducer per Section 5.4.12. 

9. Using the CE cartridge, check head radial alignment per Section 6.3. 
10. Upon verification of performance, replace all covers and return unit to 

normal operating status. 

5.4.11 Upper Sector Transducer Assembly — Top Load (Ref. Fig. 9-14, Sh. 1) 
Removal 

1. Remove transducer cover (1 screw) and disconnect connector. 
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2. Loosen transducer set screw. 

3. Turn transducer out and remove from unit. 

Installation 

1. Install new transducer. 

2. Connect black lead to red lead at transducer. 

Note : The polarity must be such that the positive polarity pulse 
arrives first at TPl of the VFO PWB. Do not reverse this 
connection. 

3. Locate transducer at approximate same position as previous transducer 

and secure set screw. Use the dummy sector ring as a measuring reference. 

4. Sector transducer replacement or movement requires checking and appro- 
priate adjustment of Sector amplitude. Refer to Section 6.2 for Sector/ 
Index Amplitude adjustment procedures. 

5. Upon careful checking of installation and adjustment, replace all covers 
and return unit to normal operating status, and check Circumferential 
alignment per Section 6.3. 

5.4.12 Upper Sector Transducer Assembly — Front Load (Ref. Fig 9-15, Sh. 1) 

Removal 

1. Remove positioner head cover (2 screws) . 

2. Remove disk cartridge air cover (loosen 2 screws and remove clamp). 

3. Remove the cartridge receiver hold-down springs (2, one per side). 

4. Remove the door opening spring and its torsion return spring. 

5. Remove the cartridge receiver by removing the pivot shoulder screws 
(2, one per side) located at the back of the receiver — do not remove 
the "L" brackets attached to the casting. 

6. Note the location of the transducer pole piece with respect to the edge 
of the spindle — measure such that the new transducer can be set to the 
same location. 

7. Loosen the two (2) screws that hold the transducer in place. 

8. Remove the cable clamp screws (3). 

9. Remove the transducer and cable assembly. 

Installation 

1. Install the new transducer and cable assembly and partially tighten 
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the two (2) clamp screws. 

2. Locate the transducer pole piece in the same relative location as the 
replaced transducer . 

3. Set height (top of disk cover to top of transducer) to 1.25 ± 0.015 

inches. 

4. Sector transducer replacement or movement requires checking and appro- 
priate adjustment of Sector amplitude. Refer to Section 6.2 for Sector/ 
Index Amplitude adjustment procedures. 

5. Upon careful checking of installation and adjustment, replace all covers 
and return unit to normal operating status. 

5.4.13 Lower Sector Transducer Assembly (Ref. Fig' s. 9-14, Sh. 2 and 9-15, Sh. 2) 



Removal 



1. Remove unit from its skin per Section 5.4.1. 

2. Turn unit on its side, power supply down. 

3. Replace transducer by removing lock nut and turning transducer. 

Note: Before removing transducer, note the approximate size of the 
gap between the transducer pole piece and the pulley. 



Installation 



1. Install new transducer and adjust pole piece to give same approximate 
gap to the pulley as the replaced transducer. Secure lock nut. 

2. Connect transducer connector (black wire to red wire). 

Note: The positive pulse peak must arrive first for correct polarity 
at TP2 of the VFO PWB. 

3. Sector transducer replacement or movement requires checking and appropri- 
ate adjustment of Sector amplitude. Refer to Section 6.2 for Sector/Index, 
amplitude adjustment procedures. 

4. When performance is satisfactory, re-assemble unit to original operating 

status. 

Check the following during re-assembly: 

a) Head carriage is fully retracted. 

b) Belt tension correct 

c) Pulley and transducer lock nuts are secure 
c) Bottom skin magnet shield is in place. 
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5.4.14 Sector Pulley Assembly (Ref. Fig's. 9-14, Sh. 2 and 9-15, Sh. 2) 
Removal 

1. Disconnect AC power from the disk unit. 

2. Remove unit from its skin per Section 5.4.1. 

3. Place unit on its side, power supply down. 

4. Remove pulley drive belt. 

5. While holding spindle, remove pulley lock nut (turn CCW) and remove pulley. 

Warning : While removing and installing pulley, be careful not to damage 
the Sector transducer. 

Installation 

1. Install the new pulley. 

Warning : Rotate pulley through full revolution to ensure it does not 
touch the sector transducer. 

2. Tighten lock nut — again check for sector transducer/pulley clearance. 

3. Install belt. 

4. Loosen the two (2) drive motor retaining bolts approximately 3 or 4 turns 
and adjust drive motor position such that adjustment spring is pre-loaded 
to provide correct belt tension (See Section 6.7). 

5. Tighten motor retaining bolts (2). 

6. Install dummy sector ring. 

7. Connect AC power to the disk drive. 

8. Check sector transducer amplitude output and "Safe" lamp operation per 
Section 5.4.13, Sector Transducer Installation, steps 3 through 14. 

9. When performance is satisfactory, re-assemble unit and return to normal 
operating status. 

5.4.15 Drive Motor Assembly (Ref. Fig's. 9-13, 9-20, Sh. 1; and 9-21, Sh. 1) 
Removal 

1. Disconnect AC power from the disk unit. 

2. Remove unit from its skin per Section 5.4.1. 

3. Place unit on its side, PWB module down. 

4. Remove bottom magnetic shield from underneath casting (2 screws). 

5. Disconnect motor assembly cable (2 clamps, one connector). 
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6. Remove "Disk Power" switch harness (one clamp), located on bottom of 
motor assembly plate. 

7. Remove motor assembly pre-load spring and drive belt. 

8. Remove motor assembly (2 bolts). 

Installation 

1. Install new drive motor assembly by reversing the removal sequence (check 
motor for correct voltage and frequency) . 

Note : The pre-load spring must be installed and set for correct pre-load 
before tightening the two (2) motor retaining bolts (See Section 
6.7) . 

2. Connect AC power to drive and check motor for proper operation. 

3. Check drive motor for correct operation prior to installing unit skins. 

4. Reassembly unit and return to normal operating status. 

5.4.16 Power Supply Assembly (Ref. Fig's. 9-8, 9-20, Sh. 1; and 9-21, Sh. 1) 
Removal 

1. Disconnect AC power from disk drive. 

2. Remove unit from its skin per Section 5.4.1. 

3. Place unit on its side, PWB module down. 

4. Remove bottom magnetic shield (2 screws) from underneath casting. 

5. Disconnect plug Pi (See Table 5-1) from backpanel and remove cable clamp. 

6. Remove "Disk Power" switch connector Pll (See Table 5-1) . 

7. Remove J12 (See Table 5-1) connector from motor and rear blower. 

8. Remove the four (4) power supply mounting bolts. 

9. Remove the power supply. 

Installation 

1. Install new power supply by reversing the above removal procedure (check 
for correct input voltage and frequency) . 

2. Connect AC power to the unit and check all power supply voltages. 

3. Reassembly unit and return to normal operating status. 
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5.4.17 5-Volt Regulator Assembly (Ref. Fig. 9-8, Sh. 1) 
Removal 

1. Disconnect AC power from disk drive. 

2. Remove top cover. 

3. Remove regulator heat sink retaining screw (located on top of the power 
supply) . 

4. Lift regulator assembly up and out, and disconnect plug P10 (See Table 
5-1). 

Installation 

1. Install new regulator assembly by reversing the above removal procedure. 

Note : a ) On early regulator assemblies, the head sink must be twisted 
from side to side to allow removal, 
b) On early units, before installing regulator assembly, back 
off bottom regulator screw slightly and "glue" screw threads 
to power supply plate, and "glue" flat washer to screw head. 
This will allow the heat sink assembly screw slot to slip 
between the power supply plate and the flat washer as the 
heat sink assembly is installed. 

2. Connect AC power and check regulator voltages. 

3. Reassemble unit and return to normal operating status. 

5.4.18 Switch Panel Assembly (Ref. Fig's. 9-16, and 9-17) 
Removal 

1. Disconnect AC power from the disk drive. 

2 . Remove top cover . 

3. Place unit on its side. 

4. Remove air filter plate from underneath unit (4 screws). 

5. Remove filter Assembly. 

6. Disconnect front panel switch harness from unit harness (one connector) . 

7. Disconnect the "Disk Power" switch harness (2 quick disconnects). 

8. Remove the switch panel insert from the front panel by coming through 
the filter plate opening (3 nuts, one clamp plate). 

9. Switch panel problem may now be corrected (switch replacement, repair 
wiring, etc. ) 
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2. Reassemble unit and return to normal operating status. 

Note: Switch panel "lamps" can be replaced from the front of the 
panel by removing the individual switch lens. 
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SECTION 6 — TEST AND ADJUSTMENT PROCEDURES 

This section contains necessary Test and Adjustment Procedures for all Series 
6000 Disk Drives. 

For the convenience of experienced field service personnel (i.e., service per- 
sonnel who are thoroughly familiar with Series 6000 Disk Drive theory and test 
procedures), the following Sections are presented in two forms: 

o QUICK REFERENCE — for quick and easy reference to test points, parameters, 

etc. 
o EXPANDED PROCEDURE — for step-by-step test and adjustment procedures. 

6.1. Special Tools 

Special Tools 



Part Number 

DCA148 

DCAI83 

DE5020 

DT6020 
DRD191P1 
DRD192P1 

C134G1 
HAA149P1 

B098P1 



Description 

CE Cartridge (Top Load) 

CE Cartridge (Front Load) 

Disk Exercisor 

Disk Suitcase Tester 

Dummy Sector Ring (Top Load) 

Dummy Sector Ring (Front Load) 

PWB Extender 

Cleaning Wand 

Head Spacers 



Recommended Quantity 
Per Number of Units 



1-10 

1 
1 
1 

1 
1 
1 
1 
2 
3 



10-50 

2 
2 
2 
2 
2 
1 
2 
5 
5 



6-2 Sector/Index Amplitude Check and Adjustment 

This is a general CE alignment or troubleshooting check for both fixed disk and 
removable disk sector transducers (top load and front load models) . Reference 
sector transducer replacement procedures, Sections 5.4.11 (removable disk, top 
load), 5.4.12 (removable disk, front load) and 5.4.13 (fixed disk). 
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6.2.1 Removable Disk Sector/Index Amplitude Adjustment (Top Load) 

Refer to Section 5.4.11 for disassembly and transducer replacement procedure. 



QUICK REFERENCE 







Test Points/ 




Seq 


uence 


Ad j ustment 


Limit Values 


1. 


Install dummy sector ring. 






2. 


Sync, scope Ch. 1 (VFO PWB) 


TP12* 




3. 


Connect scope Ch. 2 (VFO PWB) 


TP1 




4. 


Enable drive motor (manual) 






5. 


Check and adj. P-P amplitude (Ch. 2) 


TPl 


+10% of dummy ring 




Note: When setting amplitude, be 




amplitude standard 




sure to compensate for speed 




(pos. pulse first) . 




variation (2400 RPM or 50 Hz) 




When re-adjusting, 


6. 


Per Section 6.3, check Circumferential 


R84 


set to + 5%. 




timing range of IC34 (VFO PWB) to 


(CE Align. ) 






determine disk cover adj. requir- 








ments . 






*TP12 = Single-slot sector ring 







EXPANDED PROCEDURE 

1. Install dummy sector ring. 

Warning : Be careful not to contact the transducer when seating the dummy 
ring on the spindle. Turn the ring slowly and ensure that it 
does not touch the transducer. 

2. Sync scope Channel 1 on TP12 (single-slot sector ring) on the VFO PWB. Sync 
will occur once per revolution when motor is turning at full speed. 

3. Connect scope Channel 2 to TPl on the VFO PWB. 

4. Connect AC Power to disk drive. 

5. Enable drive motor per Section 5.2, Special Procedures. 

Warning : Do not load heads. 

Note: Scope will not sync if transducer amplitude is very far "off", or 
motor is not turning. 
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6. TP1 on the VFO PWB must produce a peak-to-peak amplitude equivalent (± 10 
percent) to the index slot amplitude marked on the dummy ring (use delayed 
sweep, 0.1 ms/cm, to allow precise measurement). The positive pulse polarity 
must arrive first — if not, the transducer connection is reversed. 

7. Loosen set screw (slightly) , and move transducer forward or backward for 
correct amplitude (Be careful of sector ring) . 

Note ; Be sure to re-tighten set screw. 

Note : a) When setting the transducer, it should be adjusted to ± 5 per- 
cent such that it is well within the + 10 percent value on all 
dummy sector rings. 

b) Also, it should be noted that the index amplitude on a CE 
cartridge can be recorded for that given cartridge in reference 
to a dummy sector ring and be used as a standard (use delayed 
sweep of 0.1 ms/cm, main sweep of 5 ms/cm). 

c) For 2400 RPM or 50 Hz disk drives (speed controlled drives) , 
the speed percent must be compensated for. 

Example : If the dummy sector ring is 3..0 volts ± 5 percent, and 
the disk is turning 5 percent fast, as determined by 
measuring time between TPO pulses on delayed sweep, 
then adjust the sector transducer for 3.15 volts ± 5 
percent. 

8. Per Section 6.3, determine that the head circumferential (timing) adjustment 
can be obtained within the adjusting range of IC34 (VFO PWB). If not, the 
fixed disk cover plate may have to be rotated to get within the correct range. 
Normally this is only required when the disk cover plate has been removed. 

Notes : a) IC34 (VFO PWB) will adjust from 17 to 70 microseconds (10 micro- 
seconds is equal to 0.005 inches at the sector transducer for 
1500 RPM, and 0.008 inches for 2400 RPM). 

b) If the transducer location is moved or changed for any reason, 
the transducer must be re-checked for amplitude. 

c) IC34 is adjusted by R84 on the VFO PWB during CE alignment. 
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6.2.2 Removable Disk Sector/Index Amplitude Adjustment (Front Load) 

Refer to Section 5.4.12 for disassembly and transducer replacement procedures. 



QUICK REFERENCE 





Test Points/ 




Sequence 


Adjustment 


Limit Values 


1. Install dummy sector ring. 






2. Sync scope Ch. 1 (VFO PWB) 


TPO 




3. Connect scope Ch. 2 (VFO PWB) 


TPl 




4. Enable drive motor (manual) 






5. Check and adj. P-P amplitude (Ch. 2) 


TP1 


± 10% of dummy sector 


Note: When setting amplitude, be 




ring amplitude stan- 


sure to compensate for speed 




dard (pos. pulse 1st). 


variation (2400 RPM or 50 Hz) 




When re-adjusting, 
set for + 5%. 


6. Check transducer height (between 






disk cover and top of transducer) 




1.25 ± 0.015 inches 


7. Per Section 6.3, check Circumferen- 


R84 (CE Align) 




tial timing range of IC34 (VFO PWB) 






to determine disc cover plate adj . 






requirements . 







EXPANDED PROCEDURE 

1. Install dummy sector ring. 

Warning : Be careful not to contact the transducer when seating the dummy 
sector ring. Turn the ring slowly and ensure that it does not 
touch the transducer at any point. 

2. Sync scope Channel 1 to TPO, VFO PWB. Svnc will occur once per revolution 
when motor is turning at full speed. 

3. Connect scope Channel 2 to TPl, VFO PWB. 

4. Enable drive motor per Section 5.2, Special Procedures. 

Warning : Do not load heads. 

Note: Scope will not sync if transducer amplitude is very far "off", or 
motor is not turning. 
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5. TPl on the VFO PWB must produce a peak-to-peak amplitude equivalent (+ 10 
percent) to the index slot amplitude marked on the dummy sector ring (use 
delayed sweep, 0.1 ms/cm to allow precise measurement). The positive pulse 
polarity must arrive first — if not, the transducer connection is reversed. 

Note : When setting the transducer, it should be adjusted to ± 5 percent 
such that it is well within the ± 10 percent value on all dummy 
sector rings. 

6. Secure clamp screws when amplitude is correct and check amplitude again. 

7. Check transducer height for 1.25 ± 0.015 inches from top of disk cover to 
top of transducer. 

Note : It should be noted that the index amplitude on the CE cartridge can 
be recorded for that given cartridge in reference to a dummy sector 
ring and be used as a standard. 

8. If the disk drive is 2400 RPM or 50 Hz (speed controlled drives), the speed 
percent must be compensated for. 

Example : If the dummy sector ring is 0.4 volts + 5 percent, and the disk is 
turning 5 percent fast, as determined by measuring time between TPO 
pulses on delayed sweep, then adjust the sector transducer for 0.4 2 
+ 5 percent. 

9. Reassemble and install the receiver unit, springs and other hardware per 
Section 5.4.12. Install a spare cartridge and ensure it seats properly and 
that the door opener spring functions correctly. 

10. Remove spare cartridge and install CE cartridge. 

11. Per Section 6.3, determine that the head circumferential (timing) adjustment 
can be obtained within the adjusting range of IC34 (VFO PWB). If not, the 
fixed disk cover plate may have to be rotated, or the transducer may have to 
be moved sli^htl^ to "et within the correct ranoe* Normally this is onlv 
necessary when the disk cover plate has been removed. 

Note: a) IC34 (VFO PWB) will adjust from 17 to 70 microseconds (10 micro- 
seconds is equal to 0.005 inches at the sector transducer at 
1500 RPM, and 0.008 inches for 2400 RPM). 

b) If the transducer location is moved or changed for any reason, 
the transducer must be re-checked for amplitude. 

c) IC 34 is adjusted by R84 on the VFO PWB during CE alignment. 
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6.2.3 Fixed Disk Sector/Index Amplitude Adjustment 



Refer to Section 5.4.13 for disassembly and transducer replacement procedures. 



QUICK REFERENCE 







Test Points/ 




Sequence 


Adjustment 


Limit Values 


1. 


Install dummy sector ring. 






2. 


Sync scope Ch. 1 (VFO PWB) 


TPO* or TP12* 




3. 


Connect scope Ch. 2 (VFO PWB) 


TP2 




4. 


Enable drive motor (manual) 






5. 


Check maximum P-P amplitude (Ch. 2) 


TP2** 


1.5 to 2.4 volts P-P 




Note: Adj. amplitude by rotating 




(2.4 to 3.8 volts P-P 




transducer (set to high end 




for 2400 RPM) 




of voltage limit to ensure 








motor comes to "stop" before 








"Safe" lamp comes "ON") 






6. 


Check signal runout variation 


TP2 


4 to 1 ratio (max. ) 


7. 


From "full" RPM verify motor comes 
to complete stop before "Safe" lamp 
comes "ON" (cartridge must be in- 








stalled) 


Observe 




8. 


If "Safe" lamp comes "ON" before 
motor stops, adj. transducer for 
greater amplitude per step 5, but 
stay within specified limits. 






9. 


Check extraneous signal (noise) 


TP2 


25 mv (baseline-to- 




level on baseline (Ch. 2). 




positive peak) 


10. 


If extraneous signal level is 
"high" , reduce transducer amplitude 
as necessary 

Note: Steps 5 and 10 must both be 
satisfied. 







*TPO = Front Load, Multi-slot sector ring; TP12 = Top Load Single-slot sector ring 
**Units with revision "H" or later motor brake PWB (See Section 4.8.2) are 
normally set at the minimum value (1.5 or 2.4 volts respectively). 
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EXPANDED PROCEDURE 

1. Install dummy sector ring. 

Warning : Use caution, AC terminals on the power supply are exposed. 

2. Connect scope Channel 2 to TP2, VFO PWB. 

3. Sync scope Channel 1 on TPO (Multi-slot sector ring) or TP12 (Single-slot 
sector ring) . Sync will occur once per revolution when motor is turning at 
full speed. 

4. Enable drive motor per Section 5.2, Special Procedures. 

5. At full speed, maximum P-P signal at TP2 should be 1.5 to 2.4 volt peak-to- 
peak maximum (2.4 to 3.8 volts for 2400 RPM) . 

Note ; Maximum allowable signal runout variation is 4 to 1. 

6. Amplitude is adjusted by loosening the transducer lock nut and turning the 
transducer ( Do not turn the pole piece into the pulley) . 

Warning : Never adjust transducer amplitude while disk is turning. Stop drive 
motor by moving the carriage to the fully retracted position and 
wait for disk to stop turning. 

Note : Adjust transducer until amplitude is correct. It is best to adjust 
amplitude to high end of specification (approx. 2.1 or 3.3 volts). 

7. Tighten lock nut and re-check amplitude. 

Important : Transducer amplitude must be sufficient to guaranty that the 

motor has always come to a complete stop before the "Safe" lamp 
comes on. To check, perform the following steps: 

8. Bring drive motor to full speed, then turn power off by retracting the carriage. 

9. The drive motor must come to a complete stop before the "Safe" lamp comes on. 

Note : There must be two (2) disks installed for this test (not the dummy 
sector ring) . 

10. If the drive motor does not stop before the "Safe" lamp comes "ON", adjust 
transducer for greater amplitude per step 6 above, but stay within specified 
limits. 

11. With scope connected per steps 2 and 3 above, set delayed sweep to 0.1 ms/cm, 
and set Channel 2 to 5 mv/cm. 

12. Using the variable delay, sweep "slowly" across the Channel 2 signal (TP2) and 
carefully observe the baseline (ground) . Maximum allowable baseline-to-positive 
peak extraneous signal amplitude is 25 millivolts (Extraneous signals are caused 
by nicks, scratches, etc. in the pulley surface). Extraneous signal amplitude 
can be reduced by decreasing the sector amplitude, if necessary. Note that 

the circuit signal threshold is fixed at 50 millivolts. 
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6. 3 



Head Alignment (Heads and 1, Upper Set) 



6.3.1 General 



QUICK REFERENCE 





Test Points/ 




Sequence 

1. Temperature stabilize disk drive. 


Adjustment 


Limit Values 
77°F + 5°F 




Note : Servo system adj . must be 




(3 hours) 


correct per Section 6.4 






prior to any head alignment. 






2. Connect Disk Drive Exerciser unit 


I/O Port 




Note: If Suitcase Tester is used, 






jumper backpanel pins 38 and 






40 together when a single 






index CE cartridge is used. 






3. Ground FUNLA signal on Control PWB 






(slot A2 ) , Disables servo retract 


Pin 9 to GND 




ckt. 






4. Place Write Protect switches "ON" 






(both) 






5. Insert CE cartridge, depress "Disk 




1 hour 


Drive" sw. "ON" and allow unit to 






temperature stabilize. 







EXPANDED PROCEDURE 

1. Remove top cover (3 screws, each side) and positioner cover (2 screws). Use 
caution, do not bend or damage voice coil tapes. 

2. Refer to Section 5.4.6 for head replacement procedures. 

3. During functional checking or alignment of the upper heads (0 and 1) , environ- 
mental conditions must have been stable at an ambient temperature of 77°F ± 
5°F for a period of three (3) hours prior to and during alignment. 

4. The front panel must not support any unit weight during alignment — total 
weight should be supported by the outside skins. 

5. The servo system must be functioning correctly prior to any head alignment 
check or adjustments. See Section 6.4 for Servo checks and adjustments. 
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6. The iticir blower assembly must be installed and j-unCi_ionrng. 

7. For the following head alignment checks and adjustments, the Exerciser cable 

(see Note below) should be inserted into one of the backpanel I/O connectors, 
with all system I/O cables removed. 

Warning : DC power must be "OFF" while removing or inserting PWB's and I/O 
connectors. 

Note : If the Suitcase Tester is used, backpanel pins 38 and 40 (Slot Al) 
should be jumpered together when a single slot CE Cartridge is 
used (one slot on sector ring) . 

8. When installing new heads, the Radial Check and Alignment procedure should 
be performed before performing the Circumferential Check and Alignment pro- 
cedure. 

Warning: Data should be transferred to a spare cartridge prior to inserting 
the CE Cartridge to verify that the heads are functioning properly. 

Warning: Pin 9 (FUNLA) of the Control PWB (Slot A2 ) must be grounded 

(jumpered to ground buss on module) prior to installing the CE 
Cartridge. This disables the servo retract circuits (See Section 
4.4.10 for Emergency Servo Control theory) and prevents the 
positioner from retracting at "high velocity" under emergency 
conditions. The positioner can, however, still retract under an 
emergency power failure condition. 

9. Insert the CE Cartridge — depress the "Disk Drive" switch "ON" and allow 
the unit to come "Ready". 

Note: Allow the unit to remain in the "Ready" state for at least one (1) 

hour to temperature stabilize the disk drive unit and cartridge. 

10. Once the disk drive has temperature stabilized, proceed to Sections 6.3.2 and 
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6.3.2 Radial Head Check Procedure 



QUICK REFERENCE 





Test Points/ 




Sequence 


Adjustment 


Limit Values 


1. Sync scope Ch. 1 on Index (VFO PWB) 


TPO* or TP12* 




2. Connect scope Ch. 2 (Data PWB) 


TP3 




3. Move head to "radial" align, track 


Top Load 

Track 73, (lOOTPI) 
Track 146 (200TPI) 

Front Load 

Track 100, (lOOTPI) 
Track 200, (200TPI) 




4. Check scope display pattern per 






Fig's. 6-1 and 6-2. 






Note: If Radial align, pattern 






is not correct, proceed to 






Section 6.3.3. If correct, 






proceed to Section 6.3.4 






(Circumferential) . 







*TPO = Multi-slot CE Cartridge; TP12 = Single-slot CE Cartridge 
EXPANDED PROCEDURE 

1. Refer to Section 6.3.1 for General Head alignment information. 

2. Sync scope Channel 1 on the index pulse (TP12 on VFO PWB for single-slot 
CE Cartridges; or TPO for multi-slot CE Cartridges). 

Warning : Do Not use a multi-slot CE Cartridge on any drive that uses a 

single slot cartridge in normal application without temporarily 
changing the "H" jumper on the VFO PWB (Ref. Fig. 9-5, Sh. 2, Loc. 
6F) . Changing the "H" jumper allows the cartridge to speed control 
(See Fig. 6-3) . 



DYNEX 



6-10 



I A Perri Company 



Series 6000 
DISK DRIVE 



CE CARTRIDGE: TRACK 73 (100 TPI); TRACK 146 (200 TPI) 





CORRECT ALIGNMENT 
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Notes: 1 . Use the horizontal sweep control to set the two (2) loops across 10 centimeters. Each loop is to be between 
4.85 and 5.15 cm in length. Sweep setting will be approximately 2 mS per division. 

2. The above CE patterns may also be found on some front load CE Cartridges— depending on the CE Cartridge used. 

3. Center node, horizontal variation (end points held constant) of CE pattern is approximately 100 microinches 
per G.2 cm. 



FIGURE 6-1 
RADIAL ALIGHMENT PATTERN - TOP LOAD UNITS 
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CE CARTRIDGE: TRACK 100 (100 TPI); TRACK 200 (200 TPI) 



CORRECT 
ALIGNMENT 



IP F a=b 

r 



11 



31*] 






T 






A>B 

B 



r' 



A<B 



l|l| T! T 



r 



Use horizontal sweep control to display one (1 ) revolution of pattern. The "A" average amplitude is to be within ±10 
percent of the "B" average amplitude. 

NOTES: 1. If it is desired to observe the pattern of detail (faster sweep), TP4 on the Data PWB can be used. This signal 
allows observation ahead of differentiation. 
2. The above CE patterns may also be found on some top load CE Cartridges-depending on the CE Cartridge used. 



FIGURE 6-2 
RADIAL ALIGNMENT PATTERN - FRONT LOAD UNITS 
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3. Connect scope Channel 2 probe to TP3 of the Data PWB. 

4. Set scope Channel 2 sensitivity to 200 mv/cm and time base to 2 ms/cm. 

5. Move the positioner to radial alignment track as follows: 

o Top Load Units: Track 73 (100 TPI) ; Track 146 (200 TPI) 
o Front Load Units: Track 100 (100 TPI) Track 200 (200 TPI) 

Note : Scope alignment patterns and specifications are provided in Figure 
6-1 (Top Load Units) and Figure 6-2 (Front Load Units) . 

6. Observe scope display pattern for each head as specified in Figures 6-1 and 
6-2. 

7. If the Radial Alignment Pattern is not correct, proceed to Section 6.3.3, 
Radial Head Alignment. If the Radial Pattern is correct, proceed to 
Section 6.3.4, Circumferential Head Check Procedure. 

6.3.3 Radial Head Adjustment Procedure 

This procedure is a continuation of Section 6.3.2, Radial Head Check Procedure. 



QUICK REFERENCE 





Test Points/ 






Secmence 


Adjustment 


Limit Values 




1. From Fig's. 6-1 and 6-2, determine 








direction each head (0 or 1) must 








be moved. 








2. Move head in desired direction to 




Fig's. 6-1 & 


6-2 


obtain correct align, pattern. 








3. Proceed to Section 6.3.4, Circum- 








^ ~ -v- ~ *-. 4- -; -^ 1 TJ.-. -^ *3 PU««1, 









EXPANDED PROCEDURE 

1. From Figures 6-1 or 6-2, determine which direction each head (0 or 1) must 
be moved. 

Important : If both heads are aligned to within 150 microinches of each other, 
and have a common error of less than 125 mircoinches, then refer 
to Section 6.5, Servo Offset Adjustment. 

2. Loosen the lock nut and clamp screw for the appropriate head. Align only one 
head at a time. 
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3. Grasp the respective head by thumb and forefinger and carefully move the head 
in the correct direction until the desired pattern is observed. Always ensure 
that the head is referenced "flush" against the head block to minimize timing 
offset between heads. 

4. Tighten the head clamp screw until the clamp deflects 0.01 inch from the head 
block — then tighten the lock nut. 

5. Recheck the patterns. Move the positioner away from the test track and then 
back again — again check the patterns. Re-align as necessary. 

6. When radial alignment is correct for both heads (0 and 1) , proceed to Section 
6.3.4, Circumferential Head Check. 

6.3.4 Circumferential Head Check Procedure 

Note: If any radial alignment is performed, a circumferential check is necessary. 



QUICK REFERENCE 



Sequence 

1. Sync scope Ch. 1 on Index (VFO PWB) 

2. Connect scope Ch. 2 (Data PWB) 

3. Move head to Circumferential align, 
track (CE cartridge) 



4. Check delay from Index to center of 
timing pulse (check each head, & 1). 
Ref. Fig's. 6-3 and 6-4. 

5. If Circumferential head align, is not 
correct, proceed to Section 6.3.5, 
Circumferential Alignment. 



Test Points/ 
Adjustment 

TPO* & TP12* 

TP3 
Top Load 

Track 05(100TPI) 
Track 10(200TPI) 
Front Load 

Track 95(100TPI) 
Track 190(200TPI) 
TP3 



Limit Values 



30 + 6 us (19 ± 
4 us for 2400 RPM) 



*TP0 = Multi-slot CE Cartridges; TP12 = Single-slot CE Cartridges 
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EXPANDED PROCEDURE 

1. Refer to Section 6.3.1 for General head alignment information. 

2. Move the positioner to circumferential alignment track as follows: 

o Front Load Unit: Track 95 (100 TPI) ; Track 190 (200 TPI) 
o Top Load Unit: Track 05 (100 TPI); Track 10 (200 TPI) 

Note : Scope alignment patterns and specifications are provided in Figures 
6-3 (Speed Controlled Cartridges) and 6-4 (Non-Speed Controlled 
Cartridges) . 

3. Sync scope Channel 1 on index pulse (TP12 on VFO PWB, Slot Al, for single- 
slot, non speed controlled CE Cartridges; or TP0 for multi-slot, speed 
controlled CE Cartridges) . 

Warning : Do not use a multi-slot CE Cartridge on any drive that uses a 

single-slot cartridge in normal application without temporarily 
changing the "H" jumper on the VFO PWB (Ref. Fig. 9-5, Sh. 2, Loc. 
6F) . Changing the "H" jumper allows the cartridge to speed control 
(See Fig. 6-3) . 

4. Connect scope Channel 2 to TP3 on the Data PWB. 

5. Set scope Channel 2 sensitivity to 500 mv/cm and time base to 5 us/cm. 

6. Observe the time delay from the reference pulse to the peak of the timing 
pulse. The delay from the reference edge of the reference pulse to the center 
of the timing pulse should be 30 ± 6 microseconds (19 ± 4 microseconds for 
2400 RPM) for each head (0 and 1). 

7. Refer to Figures 6-3 and 6-4 for circumferential alignment patterns and 
specifications . 

8. If circumferential alignment is correct , restore the unit to normal operating 
status. 

9. If circumferential alignment is not correct- proceed to Section 6.3.5- 
Circumferential Head Adjustment Procedure. 
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30 ± 6 /jS 




CENTER 




(19 ± 4 juS FOR 2400 RPM) " ^POLARITY MAY BE REVERSED 



« SYNC (NEG) - SINGLE PULSE PER REVOLUTION AT TPO ON VFO PWB 

I (40 mS FOR 1500 RPM, 25 mS for 2400 RPM) 

FRONT LOAD CE CARTRIDGE: TRACK 95 (100 TPI); TRACK 190 (200 TPI) 
TOP LOAD CE CARTRIDGE: TRACK 05 (100 TPI); TRACK 10 (200 TPI) 

NOTE: THE ABOVE TIMING APPLIES TO SPEED CONTROLLED CE CARTRIDGES ONLY 



FIGURE 6-3 

CIRCUMFERENTIAL ALIGNMENT PATTERN 

(SPEED CONTROLLED CE CARTRIDGES - SEE FIG. 6-4 

FOR NON-SPEED CONTROLLED CARTRIDGES) 
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CENTER 




POLARITY MAY BE REVERSED 



- SYNC (POS) - SINGLE PULSE PER REVOLUTION AT TP12 ON VFO PWB 
(CARTRIDGE CONTAIN A SINGLE-SLOT SECTOR RING) 



TOP LOAD CE CARTRIDGE: TRACK 05 (100TPI); TRACK 10 (200 TPI) 

NOTE: 

CE cartridges which have only one (1 ) slot on the sector ring, which are to be used on a drive where normal applica- 
tion cartridges (used on that drive) have multiple sector slots (8 thru 32 sectors and an index), must have the above 
timingvalues modified by the quantity T(SM/SN-1). This quantity is algebraically added to each value to compen- 
sate for the disk speed control function. The speed control, in other words, will not function in the previous case, 
resulting in the disk turning fast. "T" is as measured above; SW! is measured revolution time (use delayed sweep); 
SN is nominal revolution time (40 rnSfor 1500 RPM, 25 mS for 2400RPM!. 

Speed control is used on 2400 RPM units and 50 Hz units only. The speed control will function, however, if the 
normally used disk cartridges agree with the CE cartridge sectoring (single or multiple slots). This is to say, there is 
single negative pulse per revolution at TP0 on the VFO PWB. 

WARNING 

Do not use a multiple sector slot CE cartridge on any drive that uses a single slot cartridge in normal application 
without temporarily changing the "H" jumper on the VFO PWB (Ref. Fig. 9-5, Sh. 2, Loc. 6F). Changing the 
"H" jumper allows the cartridge to speed control (See Fig. 6-3). 



FIGURE 6-4 
CIRCUMFERENCIAL ALIGNMENT PATTERN 
(NON-SPEED CONTROLLED CE CARTRIDGES - 
APPLIES TO TOP LOAD UNITS ONLY) 
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6.3.5 Circumferential Head Alignment Procedure 

This procedure is a continuation of Section 6.3.4, Circumferential Head Check 
Procedure. 



QUICK REFERENCE 





Test Points/ 




Sequence 


Adjustment 


Limit Values 


1. Check timing pulse spread from head- 
to-head (0 and 1) , Data PWB. 


TP3 


12 us maximum (8 us 
maximum for 2 400 RPM) 


2. If Step 1 timing spread is incorrect, 






check head mounting-to-head block 






reference. 






Note: If head mountinq adi . is re- 






quired, re-check radial head 






align, per Section 6.3.2, be- 






fore proceeding. 






3. If timing pulses are out of spec per 


R84 


30 ± 6 us (19 ± 4 us for 


Fig's. 6-3 and 6-4, adj. sector trans- 




24 00 RPM) 


ducer timing (Sector Counter PWB) . 






Note: If R84 adj. ranqe is insuffi- 






cient, rotate fixed disk cover 






"slightly". 






Note: Remove GND lumper from pin 9 






of Control PWB. 







EXPANDED PROCEDURE 



If the timing pulse spread from head-to-head (0 and 1) is greater than 12 
microseconds (8 microseconds for 2400 RPM), head referencing to the head 
block is incorrect. Should this be the case, readjustment of the head 
mounting to the head block reference is necessary. 

Warning : Any re-adjustment of head mounting requires rechecking radial head 
alignment per Section 6.3.2 before proceeding with circumferential 
head alignment. 
If the timing pulses are out of specification with respect to Figures 6-3 and 
6-4, then the sector transducer "rotational" position is incorrect. To correct, 
adjust potentiometer R84 on the Sector Counter PWB (Slot Al) for correct timing 
— be careful not to adjust the wrong potentiometer. 
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3. 



Note : a) for top load units, the fixed disk cover may have to be rotated 
slightly if the adjustment range of R84 is insufficient, 
b) To avoid "CE alignment" when field replacing the Sector Counter 
PWB, TP12 can be measured to within + 500 nanoseconds and be used 
to preset R84 on the new PWB. 

If all radial and circumferential head alignment is correct, restore the 

unit to its normal operating status. 

Note: Remember to remove the ground jumper from pin 9 of the Control PWB. 



6.4 



Servo Checks and Adjustments 



6.4.1 Index Balance Check and Adjustment 



QUICK REFERENCE 







Servo PWB 




Sequence 


Test Points/ 


Limit Values 






Adjustment 




1. 


Connect scope Ch. 1 (Servo PWB) 
to Analog Index Signal 


TP5 




2. 


Connect scope Ch. 2 (Servo PWB) 


TP6 






to DPTI-H, Digital Index Signal. 


Auto Sync, 
Chopped Mode 




3. 


Enable drive motor (manual) 






4. 


Move carriage forward to load 


TP5 


2.0V + Peak-to-GND (min) 




heads and observe voltage swing 




3.0V - Peak-to-GND (min) 




above and below ground. 






5. 


Adj. Balance Pot (IB) for equal 
voltage swing with respect to 
GND -- maintaining peak-to-GND 
minimum limits. 

Note: This is an initial set- 
ting. Ref. Section 6.4.7 
for final setting. 


R30 




6. 


Observe DPTI, Digital Index 


TP6 


Pos. level when analog 




Signal. 




signal above GND. 
Neg. level when analog 
signal below GND. (Neg. 
edge = track -1% from 


7. 


Unload heads unless required 




000) 




for other checks. 
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QUICK REFERENCE 







Servo PWB 




Sequence 




Test Points/ 
Adjustment 


Limit Values 


Note: 


On PWB replacement, set 


TP5 


Positive level to be 




TP5 positive peak (per 




within 0.2 volts of 




step 4 above) equal to 




replaced PWB. 




that of replaced PWB by 








adjusting the Balance Pot 








(IB). 







EXPANDED PROCEDURE 

1. Connect scope Channel 1 to TP5 (analog index signal) on the Servo PWB, and 
set sensitivity to 2 volts/cm. 

2. Connect scope Channel 2 to TP6 (DPTI-H) and set sensitivity to 2 volts/cm. 

3. Set scope sweep to 10 ms/cm, Auto Sync, and Chopped Mode. 

4. Manually move head carriage forward to load heads (both removable and fixed 
disks must be installed). See Section 5.2, Special Procedures. 

5. TP5 should show a "minimum transition region" of 5 volts as the carriage 
is moved forward to load the heads (i.e., the signal will go from low to 
high, then high to low). The positive peak-to-ground signal must be 2.0 
volts (minimum), and the negative peak-to-ground signal must be 3.0 volts 

(minimum) . 

6. Adjust the Balance potentiometer R30 (IB) until the transition region is 
centered approximately at ground. This is an initial setting — refer to 
Section 6.4.7 for the final setting. 

7. TP6 is a digital signal that will be high if the TP5 signal is above ground, 
and low if the TP5 signal is below ground. The negative going edge corresponds 
to approximately track location - 1% from address 000. 

8. The heads can now be unloaded unless required for other checks and adjustments. 
Note : During Servo PWB replacement, to avoid CE alignment, adjust R30 (IB) 

until the TP5 most positive (per Step 5 above) voltage (index area as 
carriage is moved from retract position to the load heads position) is 
euqal to that of the replaced PWB, within 0.20 volts. TP5 amplitude 
change should be within ± 15 percent of the replaced PWB. 
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6.4.2 XO Amplitude, Balance Check and Adjustment 



QUICK REFERENCE 



Sequence 

1. Connect scope Ch. 1 (Servo PWB) to 
"XO". 

2. Enable drive motor and load heads 
(manual) . 

3. Move carriage back and forth and 
observe "XO". 

4. Adj. gain Pot (XG) for correct P-P 
voltage level at approx. center of 
disk recording band. 

5. Adj. Balance Pot (XB) until sine 
wave is balanced with respect to 
GND. 

6. Unload heads unless required for 
other checks. 

Note : on PWB replacement, to avoid 
CE alignment, set XO ampl- 
itude (per Step 4 above) and 
balance (per Step 5 above) to 
that of replaced PWB by adj- 
usting the Gain Pot (XG) and 
Balance Pot (XB) . 



EXPANDED PROCEDURE 



Servo PWB 
Test Points/ 
Adjustment 

TP1 



TP1 



Limit Values 



R37 


9V ± 5% P-P 


R21 


within 0.25 volts of 




GND 


TP1 


Within 0.2 volts of 




replaced PWB. 



1. Conect scope Channel 1 to TPl (XO) on the Servo PWB, and set sensitivity to 
2 volts/cm. 

2. Set scope sweep frequency to 5 ms/cm. 

3. With the heads loaded , manually move the carriage back and forth while 
monitoring XO (TPl) . See Section 5.2, Special Procedures. 

4. Adjust R37 (XG) potentiometer until a 9 volt ± 5 percent P-P signal is 
observed at the approximate center of the normal disk recording band. This 
amplitude should always be between 8 and 9.4 volts peak (at center 
recording band) to allow correct servo operation. 
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5. Adjust R21 (XB) poetntiometer until the sine wave is balanced to within 0.25 
volts of qround. 

6. The heads can now be unloaded unless required for other checks and adjustments. 
Note : On PWB replacement, to avoid CE alignment, set X0 amplitude (per Step 4 

above) and balance (per Step 5 above) to that of replaced PWB by adjustinq 
the Gain Pot (XG) and Balance Pot (XB) to within +0.2 volts of previous 
PWB settings. 

6.4.3 X90 Amplitude, Balance Check and Adjustme nt 
QUICK REFERENCE 







Servo PWB 






Seq 


uence 


Test Points/ 
Adjustment 


Limit Values 




1. 


Connect scope Ch. 1 (Servo PWB) 
to "X90". 


TP3 






2. 


Enable drive motor and load heads 
(manual) . 








3. 


Move carriage back and forth and 
observe "X90". 


TP3 






4. 


Observe analog sine wave for ampli- 
tude and symetry about GND. 
Note: On early model Servo PWB's, 
no adj. is available. 


TP3 


2 . 5 volts min. 
to-GND. 


peak- 


5. 


On late model PWB's, adj. Pot (X90B) 
for correct sine wave balance about 

GND. 


R160 


Within +10% of 
amplitude 


P-P 


6. 


Unload heads unless required for 

other checks. 

Note: On PWB replacement, adjust 

R160 per steps 4 and 5 above. 


R160 







EXPANDED PROCEDURE 



2. 

3. 

4. 



Connect scope Channel 1 to TP3 (X90) on the Servo PWB, and set sensitivity 

to 5 volts/cm. 

Set scope sweep frequency to 5 ms/cm. 

With the heads loaded, move the head carriage back and forth while monitoring 

X90 (TP3). See Section 5.2, Special Procedures. 

The analog sine wave signal should be greater than 5 volts peak-to-peak, and 

should be balanced around ground to within +10 percent of the peak-to-peak 

amplitude. 
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5. The heads can now be unloaded unless required for other checks and adjustments. 

Note : a) On late model Servo PWB's, an R160 (X90B) potentiometer has been 
added to allow adjustment of correct balance (within + 30 percent 
of the peak-to-peak amplitude) . 

b) The minimum allowable peak voltage amplitude to ground is 2.5 volts. 
Therefore, if X90 is 5 volts peak-to-peak, X90 must be perfectly 
balanced with respect to ground. 

c) On Servo PWB replacement, Adjust R160 (per Note "a" above) to meet 
the above balance requirements. 

6.4.4 Up-Clock and Down-Clock Check 

This check is to determine that the "directional clocks" are being generated 
correctly by the Servo PWB. 



QUICK REFERENCE 







Servo PWB 




Sequence 


Test Points/ 


Limit Values 






Ad j ustment 




1. 


Connect scope Ch. 1 (Servo PWB) 
to DUDQ-H signal. 


Pin 2 


Sync Point (pos) 


2. 


Connect scope Ch. 2 (Servo PWB) 
to "X0" signal. 


TP1 




3. 


Enable drive motor and load heads 
(manual) 






4. 


Move carriage forward (towards 


TPl 


Pos. slope, starting 




spindle) and observe "XO" for 




within 1.5V of GND. 




correct polarity slope with 








respect to sync point 






5. 


Move carriage in opposite direc- 


TP1 


Neg. slope, starting 




tion (away from spindle) and ob- 




within 1.5V of GND. 




serve "XO" for correct polarity 








slope with respect to sync point. 






6. 


Unload heads unless required for 
other checks. 








Note: On Servo PWB replacement. 


TPl 






4-l^-i*-> *-tl»» f\ *~<X»- i*-i v*rf— ii-l- **i j-v *— m rs ~\ 1 tt 

1-aiJ.O ^11C >—A. _LO 11U l_ 11W J- lLtO. _L _L j' 








required. 
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EXPANDED PROCEDURE 

1. Connect scope Channel 1 to pin 2, slot A3 (DUDQ-H, Servo PWB) and sync 
"positive" on Channel 1. Set sensitivity to 2 volts/cm and sweep frequency 
to 5 ms/cm. 

2. Connect scope Channel 2 to TP1 (XO) and set sensitivity to 2 volts/cm. 

3. With the heads loaded, manually move the carriage back and forth while 
observing XO (TP1) . 

4. As the carriage moves forward, XO will start in positive direction from the 
sync point (i.e., XO will have a positive sine wave slope, starting within 1.5 
volts of ground). Sync is a 4 microsecond wide (approx. ) positive logic pulse. 

5. Repeat step 4, but move the head carriage in the reverse direction (away from 
spindle) . The XO sine wave should now start with a negative slope from the 
sync start point. 

6. The heads can now be unloaded unless required for other checks and adjustments. 

Note : On Servo PWB replacement, this check is not normally required. 



6.4.5 Velocity Reference Adjustment 



QUICK REFERENCE 





Servo PWB 




Sequence 


Test Points/ 
Adjustment 


Limit Values 


1. Manually unload heads (if loaded) 






2. Depress "Disk Power" sw. to "OFF" 






(if "ON") 






3. Connect voice coil Plug P2 (if dis- 






connected) 






4. Connect Exerciser Unit or computer 






to I/O slot A5 or A6. 






5. Pre-set Pot "VR" two (2) turns CW 


R63 


(slow velocity) 


6. Depress "Disk Power" sw. ("ON") 






7. Connect scope Ch. 1 to DLSL-L 


Pin 1 


Sync Point (Pos) 


(Control PWB) . 






8. Connect scope Ch. 2 to analog 


TP7 




velocity (Servo PWB) . 






(continued on next page) 
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QUICK REFERENCE (cont'd.; 







Servo PWB 






Sequence 


Test Points/ 


Limit Values 








Adjustment 






9. 


Depress "Disk Drive" sw. and allow 
unit to go "Ready". 








10. 


Perform 64 track (128 for 200 TPI) 
repetitive seeks at three ranges 
(0-64, 64-128, 128-192 for 100 TPI 
units; or 0-128, 128-256, 256-384 
for 200 TPI units) .. 








11. 


Select "fastest" repetitive seek 


TP7 








range, then adj. Pot "VR" such that 


R63 


35ms 






the start of the velocity waveform 










to the following edge of "DLSL-L" 










(sync point) is of correct timing. 








12. 


Connect scope Ch. 2 to Analog Index 
signal (Servo PWB) . 


TP5 






13. 


Having completed Step 11, perform 
max. move seek (203 tracks for 
100 TPI; 406 tracks for 200 TPI) 
and verify that the Analog Index 
signal does not exceed the specif- 
ied voltage limit. 
Note: On PWB replacement, verify 
steps 10, 11 and 13 above. 


TP5 


-1.5 volts (max. 
level) 


pos. 



EXPANDED PROCEDURE 



1. Manually unload the heads (if previously loaded) by moving the carriage to the 
fully retracted position. See Section 5.2, Special Procedure. 
Depress the "Disk Power" switch (Power OFF) . 
Connect voice coil plug P2 (if previously disconnected) . 
Insert Test Unit or computer I/O cable into I/O slot A5 or A6. 
Turn R63 (VR) potentiometer approximately two (2) turns clockwise. This 
ensures that the carriage velocity will be initially set for a slower than 
normal speed. 
Depress the "Disk Power" switch (Power ON) . 



2. 
3. 

4. 
5. 



6-25 



DYNEX 



Series 6000 
DISK DRIVE 



8. 

9. 

10. 



11. 



12. 



13. 



14. 



Connect scope Channel 1 to pin 1, slot A2 (DLSL-L, Control PWB) , and sync 
"positive" on Channel 1. Set sensitivity to 2 volts/cm and sweep frequency 
to 5ms/cm. 

Connect scope Channel 2 to TP7 (Servo PWB) and set sensitivity to 0.5 volts/cm. 
Depress "Disk Drive" Switch and allow unit to come "Ready". 

Perform 64 track (128 for 200 TPI units) repetitive seeks at three (3) ranges 
(0-64, 64-128, 128-192 for 100 TPI units; or 0-128, 128-256, 256-384 for 200 
TPI units). The 64 (128 for 200 TPI) track seek is considered an average posi- 
tioner move. 

Select the repetitive seek range which is the "fastest" (of the three) and use 
that range while adjusting R63 (VR) potentiometer such that the "start" of the 
velocity waveform at TP7 to the following edge of DLSL-L is 35 miliseconds. 



Note: 



a) 



b) 



If the time from the completion of a seek command to the start of 
another is greater than 10 milliseconds, the TP7 waveform should 
start approximately one (1) millisecond from the start of the command, 
and DLSL-L can then be set for 35 milliseconds. 

If the seek commands are close together, then the TP7 signal will be 
delayed from the start, and the 35 millisecond setting must be 
referenced to the start to TP7. 

After the velocity adjustment has been set for the fastest average move, perform 

a maximum move seek (203 tracks for 100 TPI; 406 tracks for 200 TPI). 

Connect scope Channel 2 to TP5 (Analog Index Signal) and set sensitivity to 

2 volts/cm. 

Monitor TP5 and verify that the signal does not go higher than -1.5 volts. 

Note: On Servo PWB replacement, adjust velocity Pot (VR) per Steps 10 and 11 
above, and verify steps 12 and 14. 



6.4.6 Index to Clock Check 
QUICK REFERENCE 





Servo PWB 




Sequence 


Test Points/ 
Ad j ustment 


Limit Values 


Note: The heads should be loaded 






and under normal servo con- 






trol. 






1. Connect scope Ch. 1 to DPTI-H 


TP6 




(Servo PWB) . 






(Continued on next page) 
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QUICK REFERENCE (cont'd.) 





Servo PWB 




Sequence 


Test Points/ 
Adjustment 


Limit Values 


2. Connect scope Ch. 2 to DUDQ-H 


Pin 2 




(Servo PWB) . 






3. Perform repetitive initialize 






seek commands 






4. Check minimum time period between 


TP6 


400 us (min) 


the negative edge of DPTI-H (TP6) 


Pin 2 




and the occurance of DUDQ-H clock. 






Note: Velocity adj. must be 






correctly set prior to 






Step 4 check. 






5. If the DUDQ-H clock is incorrectly 






set, the Index Balance (IB) may be 






offset. Ref. Section 6.4.1, Index 






Balance Check 






Note: On PWB replacement, verify 






Step 4 above. 













EXPANDED PROCEDURE 

1. The heads should be loaded on the disk and under normal servo control. 

2. Connect scope Channel 1 to TP6 (DPTI-H) and set sensitivity to 2 volts/cm. 
Set sweep frequency to one (1) ms/cm. 

3. Connect scope Channel 2 to pin 2, slot A3 (DUDQ-H, Servo PWB) and set sensi- 
tivity to 2 volts/cm. 

4. Perform repetitive seek initialize commands. 

5. The DUDQ-H clock should be greater than 400 microseconds from the negative 
edge of the TP6 signal (when in a repetitive seek, initialize mode). 

Note : Velocity must be set correctly prior to performing this test. Refer 
to Section 6.4.5, Velocity Reference Adjustment. 

6. If the DUDQ-H clock is closer than 400 microseconds (before or after the 
negative edge) then the Index Balance (IB) may be offset to change the timing. 

7. Re-adjust the Index Balance peak amplitude to ground (final setting) such 
that the DUDQ-H clock is 500 microseconds, or greater, from the negative edge 
of the TP6 signal. When complete, refer to Section 6.4.1, Index Balance 



6-27 



DYNEX 



Series 6000 
DISK DRIVE 



Check, and verify the Index peak amplitude to ground requirement is still 
within sepcif ication. 

Note : For Servo PWB replacement, the replacement PWB Index setting of 

Section 6.4.1, Index Balance Check, should automatically fulfill the 
above 400 microsecond requirement. Adjustment of the Index Balance 
can move a DUDQ-H clock from one side of the DPTI-H negative edge to 
another. This, in effect, can redefine track 000 to be the next 
adjacent track (CE alignment will, therefore, also be changed by one 
(1) track position as well) . 

6.4.7 Position Read Head Retract Balance Check 

1. With the X0 (TP1) amplitude and balance correctly set (Refer to Section 
6.4.2), X0 should be between +3 volts and -3 volts (+5 and -5 volts for 
100 TPI units) when the head carriage is in the fully retracted position. 

2. The X90 (TP3) retract voltage should be within the peak-to-peak signal 
envelope developed by X90 when the carriage is in its normal operatinq 
ranqe (heads loaded). Refer to Section 6.4.3, X90 Amplitude/Balance 
Check. 

Note : On PWB replacements, the above check is not normally required. See 
Sections 5.4.8 and 6.6 for lamp and position read head adjustment, 
respectively. 

6.4.8 Position Read Head Phasing Check 



QUICK REFERENCE 





Test Points/ 




Sequence 


Adjustment 


Limit Values 


1. Connect scope Ch. 1 to "X90" (Servo 


TP3 




PWB) . 






2. Connect scope Ch. 2 to DPCL-L 


TP2 


Algebraic Add (Sync on 


(Servo PWB) . 




on pos. signal) 


(continued on next page) 
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QUICK REFERENCE (cont'd.) 



Sequence 

3. Enable drive motor, load heads 

(manual) and move carriage forward 
(manually) . 

4. Observe that the positive digital 
signal occurs within the specified 
angle of the positive analog peak 
signal. 

5. Move carriage in opposite direction 
and observe negative going digital 
signal occurs within the specified 
angle of the positive analog peak 
signal. 

Note : On PWB replacement, this 
check is not normally 
required. 



Test Points/ 
Adjustment 



TP2 & TP3 



TP2 & TP3 



Limit Values 



± 15 degrees 



± 15 degrees 



1. The heads should be loaded and under manual control (See Section 5.2.2). 

2. Connect scope Channel 1 to TP3 (Servo PWB), "X90'\ and set sensitivity to 
2 volts/cm. Set sweep frequency to 5 ms/cm. 

3. Connect scope Channel 2 to TP2 (DPCL-L) and set sensitivity to 2 volts/cm. 

4. Set scope to Algebraic Add (Channel 1 added to Channel 2) and sync on the 
positive portion of the analog signal (Channel 1) . 

5. With the heads loaded, move the carriage forward (manually). See Section 
5.2, Special Procedures. 

6. The positive going digital signal (added to analog) should occur within ± 15 
degrees of the positive peak of the analog signal. 

7. Move the carriage in the opposite direction (away from spindle) and check 
that the negative going digital signal occurs within ± 15 degrees of the 
positive peak of the analog signal. 

Note: On PWB replacement, the above check is not normally require-. See 
Section 5.4.8 and 6.6 for lamp and position read head adjustments, 
respectively. 
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6.5 Servo Offset Adjustment (XO Balance) 

1. During head alignment, radial adjustment (Refer to Section 6.6.3), if both 
heads are aligned to within 150 microinches of each other and have a common 
error of less than 125 microinches from nominal, then check the XO Servo 
Offset by performing a one (1) track repetitive seek around the specified 
CE alignment track and observe TP1 (XO, Servo PWB) . 

2. The XO balance (Refer to Section 6.4.2, XO Amplitude /Balance Check) can be 
offset by up to 0.8 volts maximum (based on the 9.0 volt peak-to-peak 
requirement for XO) . This means that by adjusting R21 (Balance potentio- 
meter), Servo PWB, the servo null position can be changed by approximately 
100 microinches (0.7 volts equals approximately 100 microinches). 

Note: a) Do not offset the balance by more than 0.8 volts for an X0 peak- 
to-peak signal of 9.0 volts. That is, the minimum positive or 
negative peak-to-null voltage is 3.7 volts, 
b) If the null position is changed by offset adjustment, recheck 
Radial Alignment. 

3. If the common error can not be removed by the X0 Offset adjustment (R21) , 
balance X0 to within 0.25 volts of ground and align head as specified in 
Section 6.3.3, Radial Head Adjustment. 

6.6 Position Read Head and/or Lamp Adjustment 

The replacement of the read head photocell assembly is not a recommended field 
replacement item. Also, the glass scale must never be replaced or adjusted in 
the field. Certain fundamental paremeters can be affected by Lamp and photocell 
assembly adjustments and are discussed in the following paragraphs. 



1. The output signal amplitude of all position read head cells can be increased 
or decreased by moving the position read head assembly (retical mask) closer 
to or further away from the glass scale. 

To change signal amplitude, loosen the position read head assembly mounting 
screw at the mounting base. 

Note: a) The mounting base must always be referenced to the bed casting 
dowel pin (front-to-rear referencing) . 
b) The position read head mask should never be closer than 0.01 

inches from the glass scale. It must be set such that mask and 
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scaj.e will not touch undei any uunditiuns. To check the mask/scale 
clearance, move the carriage forward approximately one (1) inch (do 
not allow heads to load) until the front to the scale is in line with 
the center of the mask. Hold the end of the voice coil (end furthest 
from heads) and push to the left (towards PWB module) and check care- 
fully that the scale does not touch the mask. Be careful that the 
heads do not fall off the head load ramps. If there is any contact, 
the read head must be moved back accordingly until no contact is 
assured. When complete, be certain the mounting screw is tight. 

c) Should the read head be moved for any reason, recheck all parameters 
and alignment in accordance with Section 6.3, Head Alignment, and 
Section 6.4, Servo Check and adjustment. 

d) Read head phasing (Step 3) should not change as a result of the above 
amplitude adjustment. 

e) The above amplitude adjustment is not normally required upon replace- 
ment of the lamp or Servo PWB. 

The lamp can be rotated to change position of read head cell amplitude and 
balance. Loosen the set screw, rotate and position (turn in or out) lamp 
to achieve correct operating performance per Sections 6.4.1 through 6.4.3 
and 6.4.6 through 6.4.7. Do not over tighten set screw. 

Note : Normally, the checkout and adjustment sequence should be as follows: 

a) Adjust for XO retract balance per Section 6.4.7 and amplitude/ 
balance per Section 6.4.2. 

b) Adjust for X90 amplitude/balance per Section 6.4.3 and retract 
balance per Section 6.4.7 while maintaining settings of step 
(a) above. 

c) Adjust for index per Section 6.4.1 while maintaining settings 
of steps (a) and (b) above. 

Note : The position read head can be moved or rotated to assist in achieving 

the required specifications per Section 6.4.8; however, this procedure 

is not recommended unless absolutely necessary. 
Note : Any replacement or adjustment of the Position Read Head Lamp requires 

that the top heads be checked for correct radial and circumferential 

alignment (See Section 6.3). 

The output amplitudes of the XO and X90 lamps (Refer to Sections 6.4.2 and 
6.4.3) will normally peak when the phasing (rotation of the position read 
head assembly) is adjusted to 90 degrees. 
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Rotating the position read head will change the phasing as described in the Posi- 
tion Read Head Phasing Check (Section 6.4.8), and the Index-to-Clock Check timing 
(Section 6.4.6). In general, all the paremeters associated with Servo Checks and 
Adjustments (Section 6.4) will be affected and require re-checking and adjustment. 

To change position read head phasing, proceed as follows: 

1. Manually enable the drive motor and load the heads per Section 5.2, Special 
Procedures. 

2. Loosen the position read head locking screw (not the clamp set screw) and 
rotate the assembly for correct phasing. 

Note : a) The phasing adjustment will be made while moving the carriage 
back and forth to generate XO and X90 signals. Since this 
adjustment can be obtained at several rotational locations on the 
position read head, normally the location providing maximum ampl- 
itude of correct phase is used. 

b) Also, the peak amplitude of XO and X90 obtained when rotating the 
read head, and concurrently moving the carriage back and forth, 
may not be of the correct phase — i.e., the phase may be lagging 
90 degrees instead of leading. 

c) It should be noted that the Index location (servo track 000) is 
changed as the read head rotation is changed. The head-to-ramp 
location at track 000 should be checked such that all heads are 
completely "off" the load ramps, with 0.02 inches minimum clear- 
ance, when they are loaded at track 000. Normally, when the top 
heads are aligned per Section 6.3, Head Alignment, they will be 
moved to compensate for any rotational (phase) change. The bottom 
heads, however, will change according to the position read head 
rotation. 

d) The photocell amplitude and balance can change as a result of the 
phasing adjustment. 

e) The phasing adjustment is normally not required and should be 
performed only if absolutely necessary. 

3. When phasing alignment is complete, tighten the position read head locking 
screw. 
Note: If the position read head is moved for any reason, carefully check 

all parameters and alignment procedures per Section 6.3, Head Align- 
ment and Section 6.4, Servo Checks and Adjustments. 
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6.7 Belt Tension Adjustment 

1. With disk unit power "Off", loosen the 1/4-20 bolts (2) below the motor 
assembly mounting plate 3 or 4 turns. 

2. The pre-load adjusting spring will automatically set proper belt tension. 

3. Tighten the two (2) motor assembly mounting bolts. 

Note: The disk unit can be in its normal upright position or on either 
side when performing the adjustment. If the unit is in its skin, 
there are two (2) access holes in the skin (below the motor) to 
allow the adjustment. 
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SECTION 7 



TROUBLESHOOTING 



Fault Listing (Ref. Table 7-1 for Connector Location) 

7.1.1 Unit Will Not Load and/or Go "Ready" 

7.1.2 Unit Is "Ready" and a Malfunction Occurs 

7.1.3 Data Error Conditions 

7.1.4 Sector Transducer Malfunctions 

7.1.5 Power Supply Malfunctions 

7.1.6 +5 Volt Regulator Output 

7.1.7 Drive Motor Malfunctions 

7.1.8 Positioner Assembly Malfunctions 

7.1.9 Positioner Velocity Coil Malfunctions 

7.1.10 "Low" Positioner Power 



7.1 



Troubleshooting Procedures 



When malfunctions occur within the disk drive unit, various symptoms will result 
which can be of assistance in finding and resolving the problem. Common symptoms, 
with possible reasons and solutions are provided below. In many cases, reference is 
made to the other Sections for more detailed understanding of logic functions, ad- 
justments and replacement procedures. It should be noted that Revision "L" or 
later Control PWB's (Ref. Fig. 9-7, Sh. 2, Loc. 10D; and Section 4.4.3) have LED's 
mounted on the board which serve to indicate various malfunctions which may occur. 
The LED's can only be reset by SULS-L being true (when not in the Erase Mode; i.e., 
REDMA-H is false) "AND" TDTS-H being true, "OR" by FROR-H "AND" TDTS-H being both 
true. This means that approximately 25 seconds after "Power On", the LED latches 
will be reset, or if the "Disk Drive" is in the "OFF" position (SULS-L is false) 
and a TDTS pulse occurs (once every 25 seconds) , then the LED latches will reset. 
If a malfunction occurs, only one LED should be "ON"; i.e., the first LED latch 
to be set disables the remaining LED latches. 

TABLE 7-1 
Connector Location Table 



Connector 


Function 




Reference 


Pl-Jl 


Cable, connecting DC power from Power 


Fig. 


9-1, Loc. 5E & 2C 




Supply to the PWB backpanel. 


Fig. 


9-8, Sh. 1, Loc. 9G 








Q__p Q U O T^>-. AT? 
J— O r Oil. i. / J_J^J«~ • "-1J 



(continued on next page) 
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Connector Location Table (cont'd.) 



Connector 


Function 




Reference 


P2-J2 


Cable, Connecting Positioner Drive Tran- 


Fig. 


9-1, 


Loc. 6F 




sistors (heat sink) to the PWB backpanel. 


Fig. 
& 8E 


9-12 


, Sh. 1, Loc. 6E 


P3-J3 


Cable, connecting Positioner Voice Coil 


Fig. 


9-1, 


Loc . 5F 




to PWB backpanel. 


Fig. 


9-11 


, Loc. 7E 






Fig. 


9-12 


, Sh. 1, Loc. 8E 


J4 


Cable, providing logic power to Disk 


Fig. 


9-1, 


Loc . 5C 




Tester. 


Fig. 


9-12 


Loc. 9E 


P5-J5 


Cable, Connecting Motor Module (speed 


Fig. 


9-1, 


Loc. 5C 




control) to the PWB backpanel. 


Fig. 


9-12 


, Sh. 1, Loc. 9D 






Fig. 


9-13 


, Loc. 10F 


P6-J6 


Cable, connecting Front Panel, Disk 


Fig. 


9-1, 


Loc 9F 




Interlock hardware and Sector Trans- 


Fig. 


9-7, 


Sh. 1, Loc. 5F 




ducers to back of the Control PWB. 








P7-J7 


Cable, connecting Positioner Assm. TBI 


Fig. 


9-1, 


Loc. 3F 




(Heads-Up Sw. , Position Transducers & 


Fig. 


9-6, 


Sh. 1, Loc. 5E 




Velocity Coil) to back of the Servo PWB. 








P10-J10 


Cable, connecting 5 Volt Regulator Assm. 


Fig. 


9-8, 


Sh. 1, Loc. 6D 




to the Power Supply, 


Fig. 


9-8, 


Sh. 2, Loc. 6D 






Fig. 


9-9, 


Sh. 1, Loc. 6B 






Fig. 


9-9, 


Sh. 2 


Pll-Jll 


Cable, connecting 2 4 VAC from the Power 


Fig. 


9-1, 


Loc 3C & 10D 




Supply to the Front Panel. 


Fig. 


9-8, 


Sh. 1, Loc. 7B 






Fig. 


9-8, 


Sh. 2, Loc. 11D 



(continued on next page) 
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Connector Location Table (cont'.d) 



Connector 










P12-J12 


Cable, connecting AC power from the 


Fig. 


9-1, Loc. 3D 






Power Supply to the Motor Module Assm. 


Fig. 


9-8, Sh. 1, Loc. 


7C 






Fig. 


9-8, Sh. 2, Loc. 


4F 






Fig. 


9-10, Sh. 2, Loc 


5D 






Fig. 


9-13, Loc. 11D 




P13— J13 


Cable, connecting Removable Disk Sector 
Transducer to Plug P6. 


Fig. 


9-1, Loc. 10A 




P15-J15 


Cable, connecting Front Panel functions 
to Plug P6 


Fig. 


9-1, Loc. 10E 




P21-J21 


Cable, connecting AC power to the Rear 


Fig. 


9-1, Loc. 4C 






Blower Assm. from the Motor Module Assm. 


Fig. 


9-19, Loc. 4C 





7.1.1 Unit Will Not Load And/Or Go "Ready" — Resulting In A Malfunction 
(FUNL Set, Ref. Fig. 9-7, Sh. 2, Loc. 7F) 

Symptom 1 -- Load Malfunction 

On depressing the "Disk Drive" switch "ON", the drive motor does not start 
and/or the "Safe" lamp (or Positive Lock solenoid) does not function 
properly. 

To determine the possible reasons that can cause these various malfunctions, it 
is best to first understand those events that should normally take place. 

Operation 

• When the Disk Drive switch (SLDS-L) is depressed "ON", SLDS-L (J6, pin C, 
Control PWB; Fig. 9-7, Sh. 3, Loc. 10G) goes low and SULS-L (J6, pin L; 
Fig. 9-7, Sh. 2, Loc. HE) goes high. These signals originate at the 
front switch panel (Ref. Fig. 9-1, Unit Schematic) . 

• The "Safe" lamp signal (J6, pin 5; Fig. 9-7, Sh. 3, Loc. IE) should go 

fv^m 1 riT.i Id 2 "nH-c\ -Ho l-i i rrh (A C\ vnltol 
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• The solenoid driver (J6, pin H; Fig. 9-7, Sh. 3, Loc. IE) should go 
from "ON" (0.5 volts) to "OFF" (24 volts) and release the solenoid. 

• DMTEB-H (and DMTO-H, slot A2 , pin 25 — if 50 Hz or 2400 RPM) should 
go from ground to approximately 3 volts (slot A2 , pin 22) and start 
the drive motor. 

• FUNL (slot A2, pin 9) may or may not be set. 

Action 

• If FUNLA-H (slot A2, pin 9) is high, a malfunction exists (Ref. 

9-7, Sh. 2, Loc. 7F) ; or if RULC-L (slot A2 , pin 48) went low for any 
reason, it will set FSLD (Ref. Fig. 9-7, Sh. 3, Loc. 9E) . If FUNLA-H 
goes high a malfunction could exist on the Control PWB — check LED's. 

If FSLD is set, it is advisable to check RULC-L for being continuously 
true (greater than 3.0 volts). 

Symptom 2 — Load Malfunction 

Depressing the "Disk Drive" switch "ON" activates the drive motor, but the 
motor remains activated for only a few seconds. 

Operation 

• DMTEB-H (A2, pin 21; Fig. 9-7, Sh. 2, Loc. 2E) goes high for approximately 
300 ms (Refer to Section 4.4.3). 

• FUNLA-H (A2, pin 9; Fig. 9-7, Sh. 2, Loc. 7F) went high. 

• SLID-H (Cartridge switch J6, pin 4) should have gone low within 2 00 ms 
after DMTEB-H went high. If not, FUNL NA06 has probably detected a 
failure. 

• LED DS6 (SW) on the Control PWB should have been enabled by FUNL NA06. 

(FUNLA at A2, pin 9 went high; Ref. Fig. 9-7, Sh. 2, Loc. 7F) . 

Action 

• Check adjustment of cartridge switches and other logic sequence functions. 

Symptom 3 — Load Malfunction 

Depressing the "Disk Drive" switch "ON" causes the motor to achieve full 
speed, but carriage does not activate (load heads). Motor then decelerates 
and stops. 
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Operation 

• The carriage should move forward when FRVSA-L (A2,pin 8; Fig. 9-7, Sh. 3, 
Loc. 3B) goes high during the load sequence. See Section 4.4.6 and Fig. 

9-3. 

• When FRVSA-L goes high, TP8 (Ref. Fig. 9-6, Sh. 3, Loc. 7C) on the Servo 
PWB should also go from a low (minus several hundred mv) to a high (plus 
several hundred mv) . 

• TP10 (Ref. Fig. 9-6, Sh. 3, Loc. 1C) on the Servo PWB should then go from 
a negative voltage (minus several volts) to a positive voltage (approxi- 
mately 22 volts for several milliseconds, then decrease as the voice coil 
starts to move forward) . If the voice coil does not move forward then 
FUNL NA01 has probably detected a failure. 

• LED DS1 (LD) on' the Control PWB should be enabled by FUNL NA01 (FUNLA at 
A2, pin 9 went high; Ref. Fig. 9-7, Sh, 2, Loc. 7F) , 

Action 

• If FRVSA-L does not go high when it should, the Control PWB is probably at 
fault and all Control PWB LED's are probably "OFF" 

• If TP8 and TP10 (Servo PWB) do not display the correct signals and FRVSA-L 
signal is correct, then FUNL NA01 has probably detected a failure. Tem- 
porarily replace the Servo PWB (do not attempt to adjust potentiometers). 

• Attempt load sequence again 

• If voice coil moves forward, then unload drive and set the potentiometers 
on the replacement Servo PWB (See Section 6.4) 

Symptom 4 -- Load Problem 

Depressing the Disk Drive switch "ON" caused the motor to achieve full speed, 
but as the carriage moves forward, it travels approximately 0.1 inches and 
then retracts. Motor then decelerates and stops. See Section 4.4.3. 

Operation 

• As the carriage moves forward, (approximately 0.1 inch) the Heads-Up switch 

(SHSU-H; Fig. 9-7, Sh. 3, Loc. 6E) changes state (goes low). 

• When SHSU-H goes low, the up-to-speed (DUTS) circuits are enabled (Fig. 9-7, 

Sh. 2, Loc. 4B) . 

• Control LED DS2 (SP) on the Control PWB should be enabled by FUNL NA02 if 
DUTS-L is not false when SHSU-L goes true (Fig. 9-7, Sh. 2, Loc. 10G) . 
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Action 

• Check that TPO (VFO PWB; Fig. 9-5, Sh. 2, Loc. 6E) has one (1) negative 
pulse (3 us wide) per revolution (40 ms for 1500 RPM, 25 ms for 2*00 RPM) 
when the drive motor is at full speed. 

• If there are no pulses or intermittent pulses at TPO, check TP1 (Fig. 9-5, 
Sh. 2, Loc. 10F) to determine if all analog signals are greater than 150 mv , 
ground to positive peak. If not, the removable disk sector transducer has 
failed or is set improperly (Refer to Sections 5.4.11, 5.4.12 and 6.2). 
Note: The positive peak to TP1 should occur first (in time). 

• The disk cartridge sector slots could also be out of specification on width 
or radial runout. 

• If the VFO PWB failed to generate correct signals on TPO and or TP1, re- 
place VFO PWB. 

• If the Control PWB failed to generate DUTS properly, replace the Control 
PWB. 

• Any of the previous conditions can cause LED DS2 (SP) on the Control PWB 
to be enabled by FUNL NA02. 

Symptom 5 — Load Problem 

Depressing the Disk Drive switch causes the motor to achieve full speed. 
However, when the carriage moves forward, it continues past track position 
00 and an emergency retract occurs the motor then decelerates and stops. 

Operation 

• Initially, as FRVSA-L (A3, pin 4; Fig. 9-6, Sh. 2, Loc. 8D) goes high, the 
carriage moves forward. After traveling approximately 0.1 inches, SHSU-H 
goes low (See Section 4.4.4). Also refer to Section 4.4.5, Figure 9-1 
(Servo Flow Diagram), and the load timing sequence. Section 4.4.7 (Fig. 
4-5) . 

• As the carriage continues forward, the Index signal (DPTI-L; Fig. 9-7, 
Sh. 3, Loc. 7A) goes low (approximately 0.5 inches before track 000), and 
then high (approximately 0.015 inches before the heads reach track 000). 
Refer to Section 4.4.5. 

• DUDQ-H and FPTE-H cause DDAR-L to go high (Fig. 9-7, Sh. 3, Loc. 1C) — 
DLSL-L (Fig. 9-7, Sh. 3, Loc. 9C) should then go low to lock the servo. 

• Control LED DS1 (LD) or DS4 (IN) should be enabled by either FUNL NA01 
or NA04 (Fig. 9-7, Sh. 2, Loc. 9F) if the servo fails to lock. 
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Action 

• If the DPTI-L signal is not correct (Refer to Section 6.4.1), or there 
are no DUDQ-H signals (4 us positive pulses, starting to occur during 
DPTI-L down time — several milliseconds apart) , then the Servo PWB is 
probably at fault. Replace the Servo PWB (set potentiometers to approxi- 
mate positions) and check load operation. If problem is resolved, set 
potentiometers on the replacement Servo PWB per Section 6.4. 

• If the DPTI-L and DUDQ-H signals are correct, but DDAR-L does not go high 
at the proper time, then the Control PWB is probably at fault. In this 
case, replace the Control PWB. 

Symptom 6 — Load Problem 

Identical to Symptom 5 above, except when the heads reach track 000, the 

carriage retracts. 

Operation 

• This in usually caused by a malfunction within the Servo PWB position loop. 

• Control LED DS1 (LD) or DS4 (IN) should be enabled by either FUNL NA01 or 
NA04 (Fig. 9-7, Sh. 2, Loc. 9F) . 

Action 

• Replace the Servo PWB (set potentiometers to approximate positions) . If 
problem is resolved, set potentiometers per Section 6.4. 

Symptom 7 — Load Problem 

Heads move forward when depressing the "Power Switch" to "OFF". 



Operation 

• The emergency retract relay (Kl) or associated circuit on the Servo PWB 
has failed. Refer to Section 4.4.10 and Figure 9-3, Servo Flow Diagram. 

Action 

• Replace the Servo PWB. Set potentiometer per Section 6.4 
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1.12 Unit is "Ready" And a Malfunction Occurs (FUNL Set; Ref. Fig. 9-7, Sh. 2, 
Loc. 7F; and Section 4.4.3) 

Symptom 1 

The unit automatically retracts and reloads heads to track 000. 

Operation 

• Intermittent loss of power while unit is in the "Ready" state. 

Action 

• Electrical brown outs — the 5 Volt detection circuit (Control PWB; Fig. 
9-7, Sh. 3, Loc. 4D) detects low voltage (PPOR-L goes false) and causes 
unit to relocate to track 000. FUNL is automatically reset during power-up. 

Symptom 2 

The unit emergency retracts when no seek commands are being processed. 

Operation 

• Unit is in the "Ready" state, but unloads due to marginal "removable 
disk" index detection. 

Action 

This condition is generally caused by marginal index pulses or an inter- 
mittent removable disk sector transducer. See Section 7.1.1, Symptom 4 
for detailed description. 
LED DS2 (SP) on the Control PWB should be enabled by FUNL MA02. 

Symptom 3 

The unit emergency retracts while processing seek commands. 

Operation 

• Unit is performing seek commands and unloads due to various marginal con- 
ditions. 

Action 

• Index could be improperly set on Servo PWB (TP5). TP5 must be checked over 
entire range — See Sections 6.4.1 and 6.4.5. Detection is sensed by FUNL 
NA04 (LED DS4 "ON") on the Control PWB. 
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• If servo velocity is set "too fast", an unload can be caused through 
FUNL NA04 (LED DS4 "ON") or NA05 (LED DS5 "ON"). Refer to Section 6.4-5 
for correct velocity adjustment procedures. Velocity can be reduced by 
several milliseconds to see if there is any effect on the problem. 

• Marginal index pulses can cause an unload through FUNL NA02 (LED DS2 "ON") 
The high currents generated by the voice coil can cause emergency unloads 
that would not be detected by FUNL NA02 if the voice coil was not moving. 

• A Servo PWB malfunction can cause FUNL NA03, 04 (LED DS4 "ON") or 05 (LED 
DS5 "ON") — resulting in an emergency unload condition. Note that there 
is no LED for NA03. If it is suspect, temporarily remove CR17 to assist 
in isolating the problem (Ref. Fig. 9-7, Sh. 2, Loc. 8F) . 

7.1.3 Data Error Conditions 

Symptom 1 

Excessive soft (recoverable) data errors. 

Action 

• Check grounding system (frame ground connections and ground loops) 

• I/O cables may be routed to close to AC power cables or transient sources 
« Check for dirty head and/or disks 

Symptom 2 

Hard data errors (recoverable by re-writing) 

Action 

• Check for dirty head and/or disks 

• check for dirty positioner rails and/or bearings 

• Written on unit with misaligned heads (no interchangeability) 

• Servo system imporperly set 

• High ambient cabinet temperature. Internal rise should be less than 6°F 
for 2 00 TPI units, and 10°F for 100 TPI units. 

Symptom 3 

Sector Address Errors (Intermittent) 
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Action 

o Sector ring and slots on removable disk — out of specification. Check TP1 on 
VFO PWB. All analog sector signals are to be greater than 150 mv ground-to- 
peak, and all spurious signals are to be less than 20 mv ground-to-peak. The 
sector transducer must be checked against a standard reference before any con- 
clusion can be reached. Refer to Sections 4.4.10 and 4.4.12. 

Symptom 4 

Sector Address Errors (Hard Errors) 

Action 

o If solid errors occur on both heads for one disk, and the other disk functions 

correctly (both heads) , then the VFO, Sector Counter PWB may have a sector 

counter malfunction. 

Symptom 5 

Hard Data Errors (Non-Recoverable) 

Action 

o All heads — Check Data PWB (DDDD, A4 , pin 2; Fig. 9-4, Sh. 2, Loc. 3C) for 

85 + 20 ns positive pulses (0 to 0.7 volts). There will be a pulse corresponding 
to each peak of the head signal (raw data) as observed at TP4 of the Data PWB. 

o All heads — Check VFO PWB. When writing "zeros" there will be 100 + 40 nano- 
seconds negative pulses at slot Al, pin 41; Fig. 9-5, Sh. 3, Loc. 2C (XRDQ-L) 
for each cell time if read gate RRDE-L (slot Al, pin 43, Fig. 9-5, Sh. 3, Loc. 
4C) is low (i.e., the drive is ready and selected). Slot Al , pin 37; Fig. 9-5, 
Sh. 3, Loc. IE (XRDB-L) will be high. When writing "ones" XRDQ-L will be the 
same as above, but XRDB-L will contain pulses which are equal to one-half the 
cell time + 20 percent (assumes Bc-B2 jumper on VFO PWB) . If Bc-Bl jumper 
(NRZ) is connected, then the signal will be low for 90 percent (minimum) or 
the cell time on all "ones" pattern. 
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• One or more heads — check TP4 on the Data PWB for a minimum amplitude 

(200 TPI) of 70 iv p-p (95 mv for 2400 RPM) when reading all "ones" at 
the most inner track location. For 100 TPI units, the minimum amplitude 
is approximately twice the 200 TPI values. A particular head could be 
faulty; however, always try another disk (removable) before replacing 
the head. 

7.1.4 Sector Transducer Malfunctions 

Symptom 1 

Fixed disk Sector Transducer output incorrect as measured at TP2 and pin 8 

of VFO PWB (Fig. 9-5, Sh. 2, Loc. 11D) . 

Operation 

• Correct maximum output will be 1.5 to 2.4 volts p-p (2.4 to 3.8 for 2400 
RPM) when disk is turning at correct speed. 

• Resistance across transducer, as measured at slot A2 , pin 4 to ground buss 
will be 110 ± 20 ohms. 

Action 

• If resistance or voltage values are incorrect, fixed disk Sector Transduce 
may be faulty. Refer to Section 5.4.13 for replacement procedures and 
Section 6.2.3 for adjustment procedures. 

Symptom 2 — Top Load (Removable Disk) Transducer 

Removable disk Sector Trasnducer output (Top Load Units) incorrect as measured 

at TPI and pin 6 of VFO PWB (Fig. 9-5, Sh. 2, Loc. 10F) . 

Operation 

• Correct output at TPI will be the p-p voltage as specified on the dummy 
sector ring. 

• Resistance across the transducer as measured at slot A2 , pin 2 to the 
ground buss will be 110 ±20 ohms. 

• The gap between the dummy sector ring and the transducer pole piece must 
exceed 0.012 inches. 
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Action 

• If resistance or voltage measurements are incorrect, the Upper 
Transducer may be faulty. Refer to Section 5.4.11 for replacement 
procedure and Section 6.2.1 for adjustment procedures. 

Symptom 3 — Front Load (Removable Disk) Transducer 

Removable disk Sector Transducer output incorrect as measured at TP1 and 
pin 6 of the VFO PWB (Fig. 9-5, Sh. 2, Loc. 11D) . 

Operation 

• Correct output at TP1 will be the p-p voltage as specified on the dummy 
sector ring. 

• Resistance across the transducer as measured at slot A2 , pin 2 to the 
ground buss will be 525 + 75 ohms. 

• The gap between the dummy sector ring and the transducer pole piece must 
exceed 0.012 inches. 

Action 

• If resistance or voltage measurements are incorrect, the removable disk 
Sector Transducer may be faulty. Refer to Section 5.4.12 for replacement 
procedure and Section 6.2.2 for adjustment procedures. 

7.1.5 Power Supply Malfunctions 

Symptom 

Power supply does not function correctly (Ref. Fig, 9-8, Sh. 2). 

Operation 

• Fuses should be Slo-Blo, 5A for 115 (or 100) VAC, and 3A for 230 (or 208) 
VAC. 

• Raw voltages should be 5.0 + 0.15 volts, +24 + 4 volts and -24 + 4 volts 
under all operating conditions. Measure raw voltages at the PWB backpanel 
power buss (Ref. Fig. 9-1, Loc. 5D) . 

• If there is a problem with the +5 volt output, see Symptom 7.1.6 for a 
possible regulator problem. 
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Action 

• If fuses are functional, but raw voltage (s) is incorrect, supply may 
require replacement. Refer to Section 5.4.16 for replacement procedure. 

7.1.6 +5 Volt Regulator Output 

Symptom 

5-Volt output (5 ± 0.2 VDC) is not correct and can not be adjusted by Rll 
(Ref. Fig. 9-9, Sh. 2, Loc . 4B) . 

Operation 

• Check that C4+ (regulator raw voltage) from power supply is at 10 ± 2.5 
volts. Measure at collector of transistor Q2 (Fig. 9-9, Sh. 2, Loc. 5C) . 

• If a short is suspected, disconnect voice coil plug P2, all PWB's and the 
DC power cable plug PI. See Table 7-1 for plug location. 

Action 

• If the power supply raw input voltage is correct and no output shorts are 
detected, regulator replacement may be required. Refer to Section 5.4.17 
for replacement procedures. 

7.1.7 Drive Motor Malfunctions 

Symptom 

Drive motor will not turn, will not reach full speed, or will not speed 
control (if 2400 RPM or 50 Hz). 

Operation 

• Upon depressing the Disk Drive switch, DMTEB-H (A2 , pin 21; Fig. 9-7, 
Sh. 2, Loc. 2E) goes from volts to 3 ± 0.5 volts. 

• For 24 00 RPM or 50 Hz drives, DMTO-H (A2 , pin 25; Fig. 9-7, Sh. 2, Loc. 
4B) also goes from volts to 3 ± 0.5 volts. DMTO-H will normally start 
switching (3V to 0V to 3V, etc.) when the heads load, since that is when 
speed control is normally enabled. During a manual enable, the speed 
control does not function, therefore, DMTO-H will stay at 3 volts when 
the motor is enabled. 

• If signal levels are correct, but motor does not function correctly, check 
that the spindle turns freely with no binding. 
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• If the signal levels switch to +5 volts instead of the 3 ± 0.5 volts, 
check TB3, pin 1 and 2 (Ref. Fig. 9-1, Loc. 5C; and Fig. 9-15, Sh. 2) 
to verify wiring harness is not open. 

• If the control signals do not change correctly at the start of a load 
sequence, check the Control PV7B for malfunction. 

Action 

• If all inputs and control signals are correct, motor assembly may require 
replacement. Refer to Section 5.4.15 for replacement procedure. 

7.1.8 Positioner Assembly Malfunctions 

Symptom 

Positioner assembly does not function properly. 

Note : The bearings, rails and voice coil are not field replacement items 
and are not to be adjusted. 

Operation 

• The voice coil resistance as measured across the two steel tapes that 
supply current to the voice coil (plug P2 disconnected, Ref. Table 7-1) 
is 1.8 ohms + 8 percent (at 25°C) . See Section 5.4.3. 

• Rails must be clean and free of any nicks, scratches or other damage or 
inaccurate positioning will occur (See Section 5.3.4). 

• All bearings must turn freely. 

Action 

• If the voice coil resistance is incorrect, or the carriage assembly does 
not move freely due to damaged (or worn) rails, bearings or other 
component — replace positioner assembly. 

• It should be noted that inaccurate positioning and resultant data errors 
can be caused by a servo system malfunction and other related positioner 
control systems. Unless the positioner is obviously defective, check all 
related systems before replacing positioner assembly. Refer to Section 
5.4.2 for replacement procedure. 
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7.1.9 Positioner Velocity Coil Malfunction 

Symptom 

Head positioner velocity can not be controlled by R63 (Fig. 9-6, Sh. 3, 
Loc. 7C) of the Servo PWB and no other malfunction exists (i.e., Servo PWB 
failure, etc.). See Section 6.4.5 

Operation 

• The velocity coil has three (3) leads (+, -, and shield). They connect 
to TBI, terminals 7 and 8 (ground). Ref. Fig. 9-1, Loc. 2E. 

• By disconnecting the lugs from terminals 7 and 8, resistance measurements 
can be made. 

• The resistance between the red and black wire should be 2.2 Kohms + 30 
percent. 

• The resistance from the shield connection to either the red or black wire 
should be an open. 

• The resistance from any of the lugs to the magnet assembly should be 

an open. 

Action 

If the resistance measurements are not satisfactory, replace velocity 
transducer. Refer to Section 5.4.3 for replacement procedure. 

7.1.10 "Low" Positioner Power 

Symptom 

The servo does not have sufficient power to perform a seek or to unload 
the heads from the disk. A Heads-Up switch failure (open) will cause this 
problem. 

Operation 

Check TBI, pin 9 (Fig. 9-1, Loc. 2F) during manual positioner movement 
(disk drive power "ON" and voice coil plug P2 disconnected; See Table 7-1) 
TBI, pin 9 should indicate greater than 4 volts when the heads are re- 
tracted, and less than 0.2 volts when the voice coil is moved forward 
approximately 3/8 inch (the switch should change state during this move) . 
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Action 

• Check that the switch terminals are making proper contact (use ohmeter 
for terminal continuity and resistance check) . Replace switch as neces- 
sary. Refer to Section 5.4.4 for replacement procedure. 

7.1.11 Incorrect Positioner Power 

Symptom 

The positioner can "lock" (electrically) against either crash stop (full 
retract or full in) due to excessive power applied per the respective 
direction by a shorted power transistor (See Section 5.4.5). The positioner 
can also have insufficient power to move in one or both directions due to 
an "open" power transistor. 

Operation 

Determine which power transistor (s) is defective. 

Note: A failed power transistor can damage the Servo PWB (normally, 
resistors R119 and/or R120 on Fig. 9-6, Sh. 3, Loc. 2C) . 
Action 

Replace power transistor (s) per Section 5.4.5. 
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SECTION 8 — RECOMMENDED SPARE PARTS AND TOOLS 



1.1 



Recommended Spare Parts 



The following is a list of recommended spare parts and quantities based on the 
number of Series 6000 Disk Drives in service. 

When ordering, list part number, description, quantity and other specific 
information as requested. 

Address all orders to: 

Western Dynex Corporation 
Customer Service Department 
3536 West Osborn Road 
Phoenix, Arizona 85019 
(602) 269-6401/TWX (910)951-4287 
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RECOMMENDED SPARE PARTS 



Part Number 



Description 



Recommended Quantity 
Number of Units 



D058 G* 

D121 G* 

D114 G* 

D037 G* 

D274 G* 

C392 P* 

HDA095 P* 

HDA095 P* 

DMA097 P* 

DSA163 PI 

SWA099 PI 

SWA162 PI (no lens) 
SWA099 P2 
DSA076 PI 
FIA079 PI 
C380 Gl*** 
D081 G* 
D341 G* 
D213 G* 
D217 G* 
SWA200 PI (no lens) 
BTA096 P2 
BTA096 P4 
QQA061 P10K60** 
QQA061 P11K60** 
QQA061 PJ6264** 
QQA061 PJ3055** 
C420 Gl 
C422 Gl 
FOA122* 

C382 Gl*** 
DSA163 P2 
C226 Gl 



VFO, Sector Counter PWB 

Control PWB 

Servo PWB 

Data PWB 

Motor Control PWB 

Pref ilter 

Read/Write Head (Upper) 

Read/Write Head (Lower) 

Fixed Disk (Dual Disk Units Only) 

Lamp, Push Button Switch 
Micro Switch, Long Arm 

Push Button Switch, Panel 

Micro Switch, Roller Arm 

Position Transducer Lamp 

Absolute Filter 

Sector Transducer 

Positioner Assembly 

Rear Blower Assembly 

Power Supply Assembly 

Drive Motor Assembly 

Switch Rocker, Panel 

Drive Belt (15 RPM) 

Drive Belt (2400 RPM) 

Power Transistor -j part of 

Power Transistor/ 422 Gl 

Power Transistor! part of 

Power Transistor/ 420 Gl 

Power Supply Heat Sink Assembly 

Backpanel Heat Sink Assembly 

Power Supply Fuse, Slo-Blow 

Sector Transducer 

Rocker Switch, Lamp 

Power Regulator PWB Assembly 



1-10 

1 
1 
1 
1 
1 



10-50 

2 
2 
2 
2 
2 



one (1) per unit per year 



2 
2 
1 
5 
1 
1 
1 
2 
one (1) 
1 



1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
1 
5 
1 



4 
4 
2 
10 
2 
2 
2 
4 

per unit per year 

2 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
10 

2 
10 

2 



(continued on next page) 
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Recommended Spare Parts (cont'd.) 

* Applicable information must be supplied when ordering these particular parts 
— i.e., speed BPI, TPI, sector count, voltage, frequency, front or top load, 
etc. 

** Use caution when installing these parts to prevent shorts to mounting hardware 
*** 382 Gl is used for front load, removable disk only. Otherwise 380 Gl is used. 
8.2 Recommended Special Tools 

The following Special Tool List describes all necessary tools for Preventive 
Maintenance and Troubleshooting Series 6000 Disk Drives. 



RECOMMENDED SPECIAL TOOLS 



Part Number 



Description 



DCA148 
DCA18 9 
DE5020 
DT6020 
DRD191P1 
DRD192P1 

C134G1 

HAA149P1 

B098P1 



CE Cartridge (Top Load) 

CE Cartridge (Front Load) 

Disk Exerciser 

Disk Tester (Suitcase) 

Dummy Sector Ring, Top Load 

Dummy Sector Ring, Front Load 

PWB Extender 

Cleaning Wand 

Head Spacers 



Recommend* 


2d Quantity 


Number 


of Units 


1-10 


10- 50 


1 


1 


1 


2 


1 


2 


1 


2 


1 


2 


1 


1 


X 




2 


5 


2 


5 



Note: In addition to the Recommended Special Tools, service personnel must have 

access to lint-free tissue, isopropyl alcohol (91%), Q-Tips, alien wrenches 
and other standard tools. 
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HEAD SELECT 
WRITE DATA 



. i . . 

III! 



DATA PWB 
WRITE/ERASE/READ 



READ ENABLE 



CARTRIDGE LOCK 
SOLENOID 



CARTRIDGE SENSE 
SWITCH (S) 



SECTOR TRANSDUCERS 
(FIXED, RMVBL) 



RAW 
DATA 



VFO/ 

SECTOR 

COUNTER 

PWB 

















READ CLOCK 
■•<- READ DATA 
INDEX 
SECTOR 

SECTOR COUNT (0-4) 
FILE READY 



DISK SELECT 

ERASE 

WRITE 

FILE SELECT 

UNLOAD CONTROL 

SEEK RESTORE 

SEEK STROBE 



PANEL LAMPS 

SAFE 

READY 

WRITE PROTECTS 



PANEL SWITCHES 



DISK DRIVE (LOAD/UNLOAD) 

WRITE PROTECT (FIXED) 

WRITE PROTECT (RMVBL) 

POWER ON/OFF 



ADDRESS BITS 0-8 




MALFUNCTION 

WRITE PROTECT STATUS 

SERVO BUSY 
ILLEGAL ADDRESS 



THERMISTOR (200 TPI ONLY) 



FIGURE 9-2 
FUNCTIONAL BLOCK DIAGRAM 
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BACKPANEL MODULE 
(SEE FIG. 9-121 



<& 



FUNL-H 






■& 



■0 s 

-©* 
-02 



RDAO TO 8-1 

(POSITION 

ADDRESS) 



&- 



INDEX- 
CELL 



XO . 
CELLS 



THERMISTOR 
200 TPI ONLY 



SHSU + 



LAMP 3.6 V» 



POSITIONER ASM 
{SEE F!GS. 9-1 & S-2) 



INPUT 
GATES 

AND 
DECODE 



DEMAND 
ADDRESS 
REGISTER 
FDAH. 0-7 



>* 



-4lN^^— 



ANALOG TO 
DIGITAL 



-lx^^— 



DIRECTION 
CONTROL 



&* 



A 



i, ,, 



1 



SUBTR ACTOR 
ICS. 16. 19 



*~0 



CURRENT 
ADDRESS 
REGISTER 
FCAH, 0-7' 



,, l 



VELOCITY 

PROFILE 

GENERATOR 

AVRF 



VELOCITY 

REFERENCE 

DIRECTION 

CONTROL 

03,4 



+BV- 
+24 V — 
-24 V — 



EMERGENCY 

UNLOAD 

CONTROL 

Q13, 15, 19 



DYNEX 




SERVO PWB (SEE FIG. 9-61 



FIGURE 9-3 
SERVO FLOW DIAGRAM 



A Perri Company 



9-3 



DYNEX 



tmns. 



NOTES: __ _ . ,_. 

ALL RE6I6TOK5 UNLfSSOIHtKWot 
NOTED ARE 1/4 W t 5 % 

7 HARK INDICATED INFORMATION (PER TOP BILL AND 
NOTED INFO) MSJACEWT TO ETCHED P/H ON CIECUIT 
SIDE OF BOARO. 

3. ( ) INDICATES COMPONENT QUANTITIES 
DIFFERENCE BETWEEN ©ROUPS. 

4. ALL UNMARKED DIODES ARS 1KI9|4B,1TEM 35. 



I 



DO057 | /?£" K «^ 



A4 

CONNECTOR^- 



Jumper 



INTERFACE JUMPER TASLE 



Ac -A( 



-Az 



Bc-Bi 
Cc-Cj _ 



8c- Sz 
Cc-O. 



Dc-Di 



LOC. 



4B 



4B 



SELECT TOP HEAD HIGH INPUT 



8F 



8F 

8F 



90 



DESCRIPTION 



SELECT TOP HEAD LOW IUPUT 



25ms ERASE TURN ON 
25m S ERASE TURN ON 



DELAY 

DELA-f 



25m S ERASE TURN OFF DELAY 
25MS ERA5E TURN OFF DELAV 



WRITE CHECK ERROR 



MARKING INFORMATION ( SEE KiOTE 2J) 
037G V /IX 



ETCHED ON BOARD 




A Perri Company 



\ N INTERFACE NO. PER DMAS 42 3S 

I — 6UOOP WO. PER P/l_ 

- ASM LETTER REV 
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DWG NO, 



NOTES 1 

I. ^tL DIODES 1M9I46 EICEPT CRl (lW74foA);CK2, 

CR37(/NS73f8);CR34,«3SUW572?3) 2M|25 Rz4 



OUT SlGKA L 
DDDO 



bEVisidNi 



SEE iiHT i 



see sht i 



ECO MO- Q17Z 



ECO MO. 01S5 



ECo HO. OZ74 



ECo tOo. 0303 



£CO Mo. Q32t> 



ECO Mo, C35fc 



ECO MO. Qt+g 



EC? MO. OH, | 



ECO MO. g^ 73 



PP-otc Type 



ECO NO. OSIZ 



eco up, osao 



REC. CHS. ADDED" £ 
sa. TO-FgOffl T«St£ 



ECO MO.Q5&I ^i, 



ECO NO. Ofc28 



ECO no. oaas 



ECO MO. 0636 



ECO MO. 068^ 



ECO N° 668 
ECO hl° S95 »i 



ECO N°795- > laafri 



RIM 



■±C32 
Z2p£ 




7-Z9-74 



F3P^ 






ijizm 



ziioiT) 



i-n-% 



H-T5. 



&431 



a-19-15 



J-ZITS 



lofeB/5 



2/l8|7t. 



3l»|7t 



31 IS 176 



7/'//V 



s/n;/74 






DIGITAL DATA DRIVER 
DATA WRITE ENABLE 
-ERASE DATA MODE 
FILE Re AW 
LOCK. SERVO LOOP 
POSITION XDUCEB INC**- 
DWDM h WRITE DATA MODE _ 

'" ■ DEMAND ADD BIT 7 
RDRE I- DISK RMVBL ENABLE " 
RTT50 I- HEAD 5ELECT O 

WRITE DATA PULSE - 
"7CE I- WRITE CHECK ERROR . 
FIRST LETTER DEFINITION; 
DjDIS^TAL; F- FLIPFLOP, Rg RECEIVER 



FIGURE 9-4, SHEET 2 
DATA PWB SCHEMATIC DIAGRAM 
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10 



)OSB 



REV M? 



NOTES: 



i/j, 



ALL FL3I3 IL/KJ f\\ 

2. MARK INDICATED INFORMATION (PER TOP BILL AND 
NOTED INFO) ADJACENT TO ETCHED P/N ON CIRCUIT 
5IDE OF BOARD, 

3. ADD 'O' FOR O SECTORS ON TAG, 
JUMPER He- H2, REMOVE Tc-Ti 
ADD X' FOR MULTIPLE SECTORS 
OhJ TAG, JUMPER HC-Hl , TC-Tl. 

note on sheet i of interface 
ows ioa238 is given here for 
reference, "for sector, vfo pw6; 
wher-4 customer interface specifies 
use of wide- sector slot, top 
l.oad cartroges only (80 mil wide.) 
then interface is to be specified 
(avio marked ow unit s.n, tag) as, 
for example: ioi w(add w). the 
vfo pwb will 6e marked on it5 
TAG AS, FOR example: iow(adow). 
JUMPER AC-A2CKI6H GAIN) WILL BE 
REMOVED AMD REPLACED with AC-AI 
(LOW QAIN) ON VFO PWB REI/|SIC*J K 
OR LATER." 



INTERFACE JUMPER TABLE 



JUMPER 



Ac- Ai 



AC- A2 



Be- B i 



BC-B2 



Cc-Ci 



Cc-Cz 



DC- Pi 



EC -El 



EC-E.Z 



Fc- PI 



Fc-Fz 



GC-G2 



Rc-Ri 



LOG 



5B 



5B 



5C 



TOP LOAD (20/80 HIL SECTOR 5L0TS) 



5C 



7D 



7D 



5>E 



7F 



7F 



7F 



7F 



86 



DESCRIPTION 



TOP LOAD (60 MIL SECTOR SLOTS) 



SEND NRZ DATA 



SEND DATA PULSE 



5END RAW DATA 



SEND DECODED DATA 



SEUD SELECTED SECTOR COUNT 



SEND SELECTED SECTOR COUNT 



SEND FIXED SECTOR PULSE 



SFND SELECTED SECTOR COUNT 



SEND RMVBL SECTOR PULSE 



DI5ABLES RMVBL SECTOR COUNT 



Hc-Hi I 6F 



HC- H2 



gc-si 



Te-Ti 



j&F_ 



5F 



W 



READ GATE DELAV 



DECODED INDEX. SLOT 



SYSTEM 3 SIN6LE" INDEX- SLOT 



CONNECT TERMINATING VOLTAGE 



SECTOR AGC TIME CONSTANT 




A Perri Company 
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BBOff 1 



DOi 14- 



/>LL BIODES ARE IN9I+B UNLESS 
OTHERWISE STATED. 




A Perri Company 



CURRENT 
FEED BACK 

© \0Or*v/l*r- 

A3 F>0S-FWED!R_ 



FIGURE 9-6, SHEET 3 
SERVO PWB SCHEMATIC DIAGRAMS 
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IN SIGNAL 


SCH. LOC. 


PIN NO. 


FROM 


OW* 


IIA 


A2-II 


AI-3 


Rbfte 


7D 


A2-35 


A5<?A6-4<i> 


&E&M 


5D 


A2-37 


A54A6-44 


RWDM 


5E 


A2-39 


A5« A6-4Z 


















AOSF 


3F 


J& -3 


SECT XDCR FIXED 


AD5R 


3F 


06- 1 


SECT XDCR RMVBL 


SUuS 


he 


J4>- L 


P6-7 FRONT PANEL 


5WPT 


9E 


J&-IO 


PIS-9 FRONT PANEL 


SWPR 


9D 


J6-9 


PIS- 8 FRONT PANEL 


















OUT SI6NAL 


SCR LOC. 


PIN WO. 


TO 


ADSF 


2F 


A2-4- 


AI-6 


AD5R 


2F 


A2-2 


AI-& 


DEDM 


3D 


A2-I5 


M-5 I 


DMTEB 


2E 


A2-ZI 


P5-3 MOT ASM 










DMTO 


AC 


A2-25 


P5-4 MOT ASM 


uwun 


3= 


«i- i 3 


***+-=> 


FUWLA 


7F 


A2-9 


A3 -15 4\G. 


RDREA 


£E 


A2-I<i. 


Al H4 










XBSf 


=>F 


A2.-3& 


XB5Y JUMPER EACKRAWEL 


X.UML 


5F 


A2-42 


A54&-40 


WPM 


IE 


A2.-4& 


A5?6-3& 











FIGURE 9-7, SHEET 2 
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9-16 



DYNEX 



APerriCompan] 



DWG NO. 



IN <=.lrthlA^ 


SCH LOC 


OiNJ NO,; PROM 


D2C3 


90 


A2-7 


A3-I2 


biSF" 


7D 


A2- IS 


Ai- : 


DL5L 


9<: 


A2-I 


A3-54&. A4-i2 


DPTZ 


-v. 


A ?- ! 2- 


A3- ! 


DUDO 


5C 


A2-I0 


A3- 2 


ROAR 


UB 


A2-3S 


A5IJA&-22 


ROSS 


IID 


A2-4C 


A54-A&-24- 


ffrrs 


SF 


A2-50 


UNIT SEL.JUMP BR 


KULC 


IOE 


A2-4S 


A5 i, ACa - 34 


SHSO 


fe£ 


AZ-14 


A3-3 










sn:5 


IIS 


JG-C 


PlS-4 FMT. PML. 


SUIC 


106 


J6-4 


PACK SW. KI.C. i 



51 

FUNLA 
fcF5H2 



DULR H>3 
9F SH2 



ADD sts,Bt.q 
>lDO XL *2,TPIS 
ADD JUMPER SEiKT 

ft, B ,C,D-A t WS 

THRO, Bt U/« DSTK 
TO IC St PIW 7 THRU 

R32, ui w£r;uofirc » 
fvra TO lot Fm£ 

. _D< WK FRO.'.MCI iWra 
ICI1 PIN I0.11U/A4 

. .DFRTA 

RDASA &ATE (lC4?, 
PfJVS) WAS ICSl f 
P/U IS 

add MQiimmDJmrcid 

DfLFTP CR30 ON SCAR 

ADb it n.moi/i £.« 

11.15- ADO F 72/73 



CO. WO: 



A&bE& C ^JO AT IO- 
F SEE iHT \ 



KEnUff 'A'J«*IP«, 
'DO S.AOD H.flDO 

C3Z>- T4 ARTlMJU/r 
ADO fOTS TO 1C1£ IT 
ic-a/AS DHL 



SEE SH I -EOS QIOI 



ECO MO. 0127 



ZCO Mo. Q'54- 



ECQ KI.O.OfeT 



eco no, ozaa 



E.CQ No.oaqs 



03(»4. 



ECQ NO. 04 16 



ECO NO. 04-3S 



£C0 MO. O4jio 



bco lOo. oSn 



I Q*tj—(H) SOL. oawe*. 



JU«PE6L l-C FOR 200TFT POSITION* 



0S03 
DAD! 

DOAft 
DDSF 

DFfir 

BLSL 
D/UTE 
DP77 
056* 




hse 



'H* 



***» 



v Mj 



Sz? 



LM2 



S-K.-T3 



9-+->f 



glow 



'te/?» 



I<i3/;f 



steh 



fcfe)7f 



® 111 IC27 

ffffiR 

AZ 



positiow Am >?o2(/ii.Aoa'y 

KDD. /NITMLIZf 

gWSy C POSITION £R1 

DFA1AND ABC. «FSer 

Ctf< SEC7W FIa£D 

FILE KEAttl 

LOCK SERVO L60P 
- mOToR kHftSLt 

POSITION TRWSWCfK INDEX 

S£f<r <IA"SJ rmoc 
-UP/COVM CLOCK 

unload zeser 



DIM l 
FOTS 
FFKS 
flU 
FLflL 
FLHD 
TPOR 
Frit 
F«VS 
F5LD 
FUVL 



UNLOAD 

DOLDN TO SPEED 
FON»I\RO SLOW 
ILLEQhL ADD. 
LOAD LA.TCH 
LOAD HEADS 
POU/f* ON RKf r 
rO$iT\Gri T^AJJSDUCfK iWBFa 
REVfRSe SL010 
"STOP LOAD 
MA/iMD (EMER6EUCY) 



OUT S&NAL 


SCH. LOC 


PIN NO. 


TO 


bbAft 


\C 


A2-3 


A3-S 


DFRYA 


zs 


A2-6 


AI - 12 


FRV5A 


36 


A2-6 


A3- A 










cirjA^^ 


6D 


A2-E> 


A3-iO 


XI LA 


5B 


A^-44- 


A5^ A&-38 










REAM LAMP 


36 


Jfc-S 


P!5-t FROVT FAMEL 


SAFE LAMP 


2D 


J6-5 


P15-5 =RG'.T PA>KiEL 


SOL. DRIVER 


2E 


J6-H 


PACK SOLENOID. 



FIGURE 9-7, SHEET 3 
CONTROL PWB SCHEMATIC DIAGRAMS 



loT 



9-17 



Western 



DYNEX 



A Perri Compart) 




9-19 



Western 



DYNEX 



A Pcrri Comparv 



BwS NO. 



NOTES". 
/. V0LTA6E ItfPUT TOLERAHCE -±&% 

F~ee<z. tol - so hz ± zhs 

2. S£L~ L\IT SCHEMATIC OW& NO. DZ3Z (FOft R£F) 

3. FOR Z30V E08^,6O Hi (SO Ht) OPERATION THE FOLLOWH6. APPU£S TO P/p/MASY WINDINGS! 

DELETE TZ-S(O) TO T2-B( 9) 

TZ- 7 [Yl TO TZ-4- K) 

ADD r2-7[V] TO TZ-S( &) 

FOR IISVUOCV},<cOH2 (50H£) OPERATION THE FOLLOWING. APPLIES TO PftlMABV WIMDIN&%: 

DELETE t-2-7 M tq TS-5 < 6) 

AOO TZ-5 ( 6J TO T2-S ( 9) 

7f-7 [Yj TO T2-+ K 

FC/? 60 HZCSOHt} OPERATION THE FOLLOWING. 

APPLIES Tc SFCCVDARY AMD ZESONATIOR 

--6CWH 
*SOHZ 

4. fi tt u6eo on zoz/vt/ov ONLY. 



DZI3 



REV 51 



T12 




JI2 ADDED REV B 



1,3 A£ TO 
ttflTOR PIWB (S£F MOT£ 2) 

Rf V-A : TT-S UWS TO TB3-4 (MOT ™B) 
TZ-4- WAS TO TBV6 (WOT PUIS) 



+ 24-V 



DC 3RD (SERVO SRD) 



fteVifloHs 



ISSUED 



AO0£O Sa, 3t? 4 <?± 

77- + w^5 Tu T63-3 7o 
Paw en i*t 7i-S*J*5 Tc 
T3I-S To Po*iau 3«J- 
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3/ »h 
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SID. 
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o d o 
o o 5 o 

rrawr pin via*/ 



TO SKtmNEL (SEE NOTE Z) 



DC GRO (LOGIC SRD) 



-<7 CHASSIS <S/5D 



IIS V SfrOW/V 

SEE NOT£ 3 FOC W3LTA(aE 
i F/e£Q(J£MCY VARIATIONS 



/?£/ 5/ 
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ggo No.pZSd, 9: 



/SM573I A.. 



f/13/n 



^g i« / 



3SE. SH I 



ECO NO. OS94 



ECO NO, OSI3 



ECO NO OSIT^' 



ECO MO. OS 13 



REVISED XTEM 8 
PART kJUMBER 5HT I 



2-1-73 
2-11-14 



■ tuft* 



tO/lbfT* 



n-9-75 



ia-fe-T? 



8-1M8 



/Aw 



< 3 -f-5 VOLTS / 



-Q> 






• /?3 

'47C 




2 A/4/25 



R5 






220 




Q2 
ZN50&) (T\ +±C2 



■flOV 



R4 
120 



CI 
33Mf 



R& 
220 



C4 _r 220 

R9 

VW 

220 



CR! - r 
IN 573 IB 
£.ZV 




P/O 



■( 2 



r^en 



QTY I ITEM I 
Gl | NO, | 



IDENTIFICATION 
NUMBER 



TITLE AND 
DESCRIPTION 



UNIT 
MEAS. 



VENDOR NAME, PART NO.. 
AND CATALOG NO. 



PARTS LIST 



FIGURE 9-9, SHEET 2 

5-VOLT POWER REGULATOR 
SCHEMATIC DIAGRAM 



102 



9-22 



DYNEX 




A Perri Company 



CMD102 



9-23 



Western 



DYNEX 




APerriCompan 



CMD102 



9-24 



Western 



DYNEX 



A Perri Company 



W 



CQ274- 



REV I 



1. SEE USAGE CHART FDR APPLICATION OF VARIOUS 
COMPONENTS. NOTE RI9 IS ^7.*- GI.Z AMD IOK 3U> &e,4. 

2. SHEETS 3„ 4-, 5,<o ARE FOR MANUFACTURING 
PURPOSES ONLY. 





COMPONENT USAGE CHART 


Gl 


TR2. SCRI, ICI-2. C4-7. CR2. CR7-I7. RU-2.5 


G2 


TR2. SCRI. ICI-2. C4-7. CR2. CR7-I7, Rl 1-25 


G3 


TRI-2. SCRI. ICI-3. CI-7. CRI-17. RI-25, Ql 


G4 


TRI-2, SCRI, ICI-3, CI-7, CR1-I7, RI-25. Ql 



(MFG SHEET 6) 208/230V ALL OTHERS 
(MFG SHEET 5) DO/ 1 15 V ALL OTHERS 
(MFG SHEET 4) 208/230V GO HZ. 1500 RPM • 
(MFG SHEET 3) IOO/II5V CO HZ loOO RPM ■ 



KyWW 



to. no. 



Ccrtr cu 






EOO NO. 712 



Rl I AND R£ [TEM NQ1 
CORRECTED ON 




ECO NO. 731 



±mn. 



NO. 731 TcKW7 



T&-15* 




R0A009IPO323 



R0C00fe2P474a 



P3332 



P2232 



PD32 



PI 522 



.PI022 



R0QD0fegP4X)a 



JCB004IP7274I 



lcfbOZ^<bPi 



Q0AOOfclP4123 



COCOQ57P43Q32 



55P33043 



5GPI5254 



COCOO56PI0433 



r □ arvo^PDT^ii. a 



P4004 



P5735B 



CRAQ042F9l4g 



SIA 233 PI 



TEA £34- PI 



TBAOIOOPIOI53 



C0273 



IDENTIFICATION 
NUMBER 



RESISTOR 



RESISTOR 



RESISTOR 



RESISTOR 



RESISTOR 



RESISTOR 



RESISTOR 



RESISTOR 



IC 



IC 



TRANSISTOR 



CAPACITOR 



CAPACITOR 



CAPACITOR 



CAPACITOR 



DIODE 



DIODE 



DIODE 



SCR 



'RIAC 



TERMINAL BOARD 



BOARD, ETCHEDJDR 



TITLE AND 
DESCRIPTION 



EA 



UNIT 
MEAS. 



R.8,19 



JOK3W 



R3.4.2I 



470K 



R2.5.I2.2Q 



33K 



R23 



22K 



R22 



IOK 



R24 



.5K 



R25 



.OK 



RLfc-ll, 13-17.13 



47n. 



ICI 



72741 



IC2.3 



Ql 



MCS2400/4N40 



2N4I23 



C2 



C5,fo 



43 pF 



33 ^F 



C3.4 



.15 uF 



CLZ_ 



■OOluF 



roia 



IM7/1S.A <* Q\/ 



CR3-fo, 14-17 



IN4004 



CR7, IP 



IN5735B 9V 



CRI.2.8,9.1 1.12 



IN914B 



SCRI 



CIQ6.M 



TRI, 2 



SC14ID 



KULKA 



599-2021 -IO 



VENDOR NAME, PART NO., 
AND CATALOG NO. 



PARTS LIST 



FIGURE 9-10, SHEET 1 

MOTOR CONTROL PWB 
COMPONENT LOCATION DIAGRAM 



9-25 



Western 



DYNEX 




Perri Company 



9-26 



Western 



DYNEX 



BS5TRT 



NOTES! 



D08I 



Htv L. 



1. t>EE UH1T SCUEMhTIC DWC, NO. D23Z (FOZ 2EF) 

2. 5f£DU/4A£! A3<?<3 FOR ALIGNMENT SPECIFICATIONS. 



Oil, <44, 



<*//€£ l~JO,\ F~£QM 



23 



24 



£S 



ze 



Wff LIST VOICE CO/C HARNESS 



P3- 3 



P3-4- 



py-j 



27 



P7-F 



\/C-/ 



vc-e 



VC-3 



T£XM/»JAT/0*J 



<TL 



Ci. 



C L. 



THE!?.- I 



THCg.-g 



wee size 



/<s 



/& 



^g 



22 



Cot-oie 



SEP 



8UZ-SM-D 



RED 



SIX 



SIGMA L 



VC-I 



VC-3 



THER. - I 



THER. 



6-P3-N-2C6)- 

UPPER HOLES 

&-P3-N-4M- 
top 4 scegws 



6-P3-N-2(tZ)- 
SOTTOtt Z SCBEWS 



3REQD (2 '/} 
TOP ■■ VC-I 
CENT'- VC-Z 
BOT : VC-3 



-8-A&-N-3(8) 




-ifc-P3-M-3(fo) 

{S)3I2EQD 
-4-P6-M-2(6) 



(READ -HEAD-VET ASM) 



(REP) THERMISTOH TMAOOO&5PI 
PART OF ITEM 20 



' DUAL DISKONLV 

52 

•4-PI-M-2C4) 
1$) 2. PEQD DUAL DISK ONLV 



200DEIOOTPKWO HEAD5- 
5rN<i,LE Df5K,Z.00TPI,t4OORPM 
tIMCiLE 0ISK.IOOTPI ,24-OOfcPM 
SINGLE DISK,ZO0TPr:i5O0T2PM - 
5i M61LE Dl SK, I OtTTPl.l SOOBPM 
DUA.L0ie>Kt),ZOOTPI ) Z4OOEPM 
DUAL D I SKS.IOOTPI 2400RPM 
DUAL DI5K5,2O0,TPI,l 5O0KPH 



DU AL Dj 5k5,IODT PI , I 'bOOVPtf 




A Perri Compan 



9-27 



Western 



DYNEX 



i A Perri Company 




9-28 



DYNEX 



iDwiky 



C43Q 



t?£V Ct 



— — /. UNLESS OTHERWISE SPECIFIED ALL COMPONENT LEADS 

AND PINS SOLDERED TO PW8 ARTWORK. 
Z. CLEAN ALL SOLDERED CONNECT/ON5 AND CONNECTORS , ITEM 3, 

WITH ALCOHOL (91%) ONLY. 
3. SEE UNIT SCHEMATIC, D2S2, FOR CONN. PIN TO PIN DIAGRAM, 
4-. INSTALL CONN. PINS IN SPACE INDICATED BY • (NEAR SIDE) 

OR ® (FAR SIDE). 
5. WITH JUMPER CONNECTED FROM "C" TO'X MIT, RAN DATA 
IS SENT TO Qd BASE. IN/TH JUMPER CONNECTED FROM 
0" TO'VFO" RAW DATAJS DECO DED O N VRO PWB AND 
SENT A OUT AS XR~D~E AND KRDQ. 
6. MINIMUM INSERTION AND EXTRACT/ON PORCE OF PINB REQUIRED 
PER CONNECTOR CONTACT PAIR /S 2 OZ. 



NOTE 5 

'lH STALL 
FROM FAR 
SIDE 3 PLACES 
(JUMPERING, 
PINS) 



Hm ^\mm@ 



INSTALL FROM 
FAR SIDE 




INSTALL FROM 
NEAR SIDE. DO 
NOT SOLDER 
(NOT£ 2) 



INSTALL FROM 
FAR SIDE 



INSTALL FROM 
FAR SIDE 



INSTALL FROM 

FAR SIDE 

10 PLACES • 



r^l 



l r 

j i_ 



L T J 




FILL PLATED 
THRU HOLE 
WITH SOLDER 




A Perri Compan 



rwdpa(^ 



R\NDP — WRITE DATA PULSE 
XRDB — READ DATA BIT 



XRDQ— RE A D DA TA CLO CK (OR RA IV DA TA CLOCK, SEE NOTE s) _ _ 



3_ 

e_ 

i 
i_ 

5_ 
4 

I 

13. 
r> 



25 



QTY 
G2 



3O0 



IT 



l& 



15 



14- 



13 



12 



II 



10 



ITEM 
NO. 



ROCO&ZPZ202 



ROC0&ZP33Z2 



ROC06ZP47ZZ 



R0AQ9I PI0833 



QOAO&IP3&4& 



CRA04ZP9143 



C0CO5&P47333 



C0C056>PI5254 



PIAOS9P2 



CNA08IF&PI 



CNA08IP9PI 



PIA08ZPZM 



CNAZI9PI 



PIA ZZOPI 



IDENTIFICATION 
NUMBER 



RESISTOR 



RESISTOR 



RESISTOR 



RESISTOR 



TRANSISTOR 



DIODE 



CAPACITOR 



CAPACITOR 



PIN 



CONNEC TOR 



CONNECTOR 



PIN, CONN. 



PWB ASSY 



CONN. HOUSING 



CONN. PIN, PRESS IN 



PWB 



TITLE AND 
DESCRIPTION 



EA 



EA 



UNIT 
MEAS. 



RIO 



2ZJX. >MW 



R8, R9, Rll 



R2-R7 



3.3IC i^w 



4.7 < 'AM 



Rl 0./SL,SW,3% W/RE WOUND 



Ql -Q7 



CRI -CR5 



MPS3646 



IN9/4-B 



CZ-CS 



CI 



.047^^, 2QQV 



.I5m-F, 400\/ 



m^lc 



JZ,J5 



Jl 



FEMALE 



FEMALE 



MALE 



A/-AG 



.D2SSQ POST 



VENDOR NAME, PART NO., 
AND CATALOG NO. 



PARTS UST 



FIGURE 9-12, SHEET 2 
PWB MODULE ELECTRICAL DIAGRAM 



REV Q 



102 



9-29 



DYNEX 



A Perri Company 



SjSOBT 



D2!~? | tf£V 



W 



NOTE* 

L IUK. 

2. 

3. 
4. 



MOTOa ASS'Y SCHEMATIC SEE Dv«S KiO. CZ74- . 
05EO «*? /SCO RPM, *Ort2 ONLY. 

USEO FOR ISOO RPM, 50H2. BOC OB8 PI f ITEM 35 MOTOR ONLY- 
USED FOR *400 WA1 OA/CY ' 

* USED rOg (SCO RPM.SO MB, 3SC OSS P5l£rTE*43> KffTQR OWV.V 
4. NOTE: Rev.«, MOTOR £0NTROCPWB (UZTStff/fi^CANNOTBe 
OSE& (EXCESSIVE SMOkel) WITH THE SPECIFIED RZ, ITEM 3Z OMTHIS 
ASSY- (REV VOC LATER). REV. 6, MOTOR PWB CAN ONLY BE USED on 
BEV.U OEEA8U6B MOTOR AW. DtTti ~~ 
REV.M OR. LATER, PWB 16 PE<2U|E£I> TOE. 
ICDZn REVV, OR LATeE,CFOE QUlCkV-TT 
BRAKINGi Action) BUTCAWliE Zl££. 
USED W ALL EARLIER RE VIS ! OMS, 



6.1 



4- PI 



S- — S- — 



)3- Pi 13- fH 



IF 



4^PI 



7-fel 17- &l 17- 

12- KQ3Qg| la-Pooaoa I g-' 



22- P2 



•3frW0tft3^ 52-F*0O33, 1 32 



ASSY PARTS FOR PI MOTOR—' 
WHEN US£0 (TYP) 

435-Y f%l?rs FOE P2,3MOrOR 

when used (typ) 



7 



eOS/c30,&0 HZ 24QO £3QV SQHZ 24O0 



5- 



13- 



TABLE OF VARIABLES 



G3 



4- P2 



5- LATER S-LATEg 



7-G.4 



7-S4 



I2-P02544 



13-P3 



22- P4 



il-PZWIfil-P&Wi 



G.4 



4-PCa 



7-S4 



GS 
JQO/IISV feOHZ 24QO 



4-P2 



7- 6i3 7-&3 



K- Poes44i ig-pooaog he- floagoz 



13- Pa 13- PI 13- P2 



22 -P4 22- P4 22 -P4 



5frPg5l43 3t-P4oOS3 -jZ-ViocSi 



4-PS- 



5-PKSI45 



&to 



JOO//ISV 5OHZ240Q 



-Pie 



5 -PIS/43 



7-&3, 



13- P2 



22- P4 

amices; 



"&T 



?08/230V «D Hi I50O 



4-P) 



7-&2 



e-«30SQg I ic-P02S™ \Z-pQ2Srt 



I3-P3 



4-PI 



7-G.g 



13- P3 



22- P2 22- P2 22-P2 21- p?. 



sa 



£30V,5OHZ IOOO 



PS 4-- Pi 



s-fsoi43 •5-p^^■u^ 



7-&4 



g- POO iD4 

is- pi 



+ 5 6 



AM> NO. 4 F'WAMERS 
TO GNE A SPACE 
OF .0+S*-'"5 

ov R14 e$ 



(item 3-pt)e-tlW%!-N-: 

()TEM5-Pl,F&8-PI- 



- m- hz (e) 

Do h4crr IMSERT FLAT WA^KE»i 
BETW&EKl RewfcTOR^ M.&TE. ft-PLAC6^ 

install Winn r-*WlBtS Siite 

eoure from 

BEHIND PWB MT& 
PLATE TO T6-3 




4- -4-40 
fe= <p-S2 
©. S-32 
r A= ALLEKJ HEAD 
fP= PAN HEAD 
/, — I -L'WAiH- 

S^'+F'WASH 
fc= NO WASH 
F= FAR SIDC 
K|'NE^B SIDE 
NO OF PLACES 



-SLEEVE ALL CI TERMINATIONS 
AND UNUSED TERMINALS 
I WITH ITEM 14. 



i-PI-N-l(i) 



i-pl-rb-i(j£)~- 



6-P3-N-Z, 
S-PI-F-gl 



@@r 



TIE WRAP OR- 
CABLE LAUNCH 
NOT EXCEED LIMIT SHOWN 



±15 



EUN WIEE *Z3TUEU I6T 
TywUAP, APOOWP ZWO^ 
BAdK D6WUTUEU 1ST 



__T \-6-P6-/V-2(/2) 
_i J BEN D TA& UP OK) T&BM WO 4^5 
\ AT AM AM5.LE Or APPEOX #i° , 

"H TO ^NE /l4"^LeAEAWdE OKJ , 

MUST T?W&. tOMPOueWTS 



©SMOOTH 
SIDE 
IN. 




-4-AI-N- E (<o) (SEE 

zone iip f&e washer 
info; 




-T-£i4 



Il-poo<d4 



ra-FI 



3t-P26l43l3I-PZ^I4^ ^Z-P2em3 SZPZ5I43 £ gfg a&>. g//g A ^£g 



— I34-R100S3 1 £1 aro M>- ^Z A'- ?-3-73 



SEE 
TABLE' 
4-AI-M-2&)(SEE 

"ZOSOE IIFFOEWA5MEB ISJP.)' 



' ONLY 



£), ^apa? mot£ t- 



eco No- <?/g> 



ISSUED 

tWAS "* 0CW*TT5 /»W - 
ReARMH&tO WtKt NOi. 

ADOEO Mart 3 



'<$*> 



f?l HAS #G*&e'& 



I7VM n HAS PH 

essssjtset- 



ECO NO- 017* ft 
cm. fw # -jr j% 



"T sco no. oiss 



J aca fja QZ34- R z-n-n 



K ECO NO. 02ie 



L ECo He- PUS 



M £CofJc.03l3 



4 



N ECO NO, 03^7 L Kill* 



ECO MQ.Q43a/: hzi-is 



P_ ECO MO. Q4^S" l*. l-n-is 



flj ECo MO. Q504 ^ 5-8-7S 



B ECo NO. OSlfl M-7S 



H ECO MO. 052? t-M-15 



M»- 0689 S 15 74 



EC a H»- 0«»« e-?5-» 



V E^O klO 07lfa IH-lt 



Vi ITEM 31 FROM Pi To Pz ll-|>7fr 



W |E£Q MO 74<p 



f/nM 



»/»/» 



MOUNT CAP. A&AIKIST 
MOTOR AND TO DIM 
SHOWN. 
(&H£ TA&L0 



fc-P3-N-/(4>) 
34)5££ 7»8i£ 



WiWT 3£TW£EM ttETtBLE 
/T£M I 4 3 

SEE TABLE 



(p. 
(Si* 

WIB6* 4.^jAi;B) 



)7 USE I ONLY 

■>!TEM 3,PI,Pl,<P3 

l fc \) SEE TABLE 

V(ITEM 3 PI SHOWN 

(ITEM 3P2tP3 

EXIT VAEIATION 

WOT SHCWW) 







W(R6 t/ST, MeToR BP.AKE KESlSToR loo OR 


\ISV. 




c 


/V»TE 


NO 


peon 


To 


T£#M. 


wike Size 


Col-oR 


SIGNAL. 






A 


fi2-l 


PWS ft*p 


SS 


ITEM 3S 


WHT 








6 


(22-2 


a\-z 


SC 


ITEM 24 


WHT 












W/R£ L/ST MOTOR MODULE ASS 


Y, 100 OH II 


S\l. 








! 


-TO 1 - 1 


DA. t 

• - -r 


i r 


t-rem it 


BLK 


rn^Trt 






2 




-2 


ps-e, 


LC 


" 17 


WHT 


DM7ES 






3 




-3 


P5-3 


LC 


« (7 


RED 


SEHYO&HD 






4- 




-4 


MI-2 


L- 


— 


WHT 


— 






5 




-4iremi 


M(-4- 


L- 


— 


YEL 


— 






6 




-5 


2/ 


MI-NO* 


L- 


— 


8HH.8LU 


ACI 






7 




-£ 


21 


Ml- 3 


L- 


— 


OHht 


— 






8* 




-5 


2/ 


MI-8 


L- 


— 


RED 


— 




UA 


9 




-6 


2/ 


Pl2-;)T£M2e 


LC 


fTEM 23 


BL< 


— 






10 




-6 


21 1 MI-NO* 


L- 


— 


&ghl 


— 






/i 




-7 


21 


P/2-2 ;r£M 23 


LC 


ITEM 27 


6Zh1 


RC CoNT 




2 


/2 


-7 


21 


£/-/ ITEMte 


LL 


ITEM 26 


RED 


AC CoNT 




2 


;3 


-9 


21 


LL 


ITEM 26 


BLK 


— 






/4 


•-8 


21 


Pll-i ITEM 28 


LC 


ITEM 24 


WHT 


net 






/5 


1 -e 


21 


T8t-\0IT£H2I 


LL 


ITEM 24 


WHT 


AC2 






/fej* 


T6J-9 


21 


78}-4lTEMl 


LL 


ITEM 23 


BlU 


- 


A 




17 


CT/-2 IT£MB 


MIS 


L- 




Blk 


— 




4.5 


/e 


R\-Z 


Cl-I 


SC 


ITEH 23 


01. K 


— 




us 


19 


T9S-7 


Z\-Z 


LS 


ITEM 26 


&et> 


f)C CoUT 




J,4 5 


20 


TS3-9 


Rl-i 


LS 


BL< 


— 




3 


2/ 


R/-I 


C\-\ 


SC 


ITEM 23 


BLK 


— 




5 


22 


HOT US£P 














5 


23 


NoT tiSEP 













WIRE LI&T- 206 OR230Y. SflME t)S 100 OR IISV- EXCEPT AS tioTED 


Wire no 


FRoM 


To 


TEPM 


WIRE SIZE 


Color. 


SIGNAL' 































SEE TABLE I 



all mroe-i to &e 

MABKED CLEAELYONTMI6 
FACE WITH RESPECTIVE 'P'klO. 





5 


T83-9 


M/-4 


L- 


— 


yet 


— 
















7 


T63-4 


W-3 


L- 


— . 


cj«n 


- 




\6 | NaT lISEP | || || 



TA8LE 

Table. 



see tablf 
See table 
see table 



22 

23 



Tg3-g 
£3-1 



E3-2 

PIZ-I 



LS 

sc 



ITEM 23 
ITEM 23 



Bl< 
BLK 



I 35 B4S2PI 



I 34 Ron 166 



77? "37 



; 3o 



2 1 28 



6-o 27 



130 26 cmoS2P222U WIRE, CABiE 



I 25 CCA029 Pl2 



230 24 WI/1049PgQ0l y/iRE.ifJSUL, 



16 23 *HH049P2oOZ W)g£. W5Ut- 



95 20 



35 (9 



I 18 CCA029PI8 CABLE CLAMP EA 



SEE TASLE f 7 0274 



29 C^ 08f P3 P.' j CONNECTOR | Efl j P)2 



21 L6/I 199 PZ LUC SPADE 8LCKP e.H 



WlA O4BP2401 ■HIRE, 1NSUL. IN 



R0£JS6_ 






Pif)oe2PiF 

WlA 049 PZ 004 



plNCOflNECTOH. \EA 



8TA09& 



SHRINK TUBING 



I 17 C2S9G,! 



16 84-04- PI 



X 71" AQ49 



13 CCA 090 



/ IZ CQA 089 



4 ;> WAAotopoe, v/asheh, plastic en 



I 10 82Z3PI 



9 SPA 103 POOS SPACER 



2 8 LCA 154 P4 LUC SLIP ON EA 



I & CCA 029 P3I CABLE CLAMP 



I 5 R0AJS6 



4 Icof o 



BoC 088 



9203&1 



C20SPI 



WARNIHG LABEL £A 



RESISTOR 



RESISTOR 



LOCTiTE 



Pecal nwwa e a 



wipe, ihsul 



CABLE CLArtP EA 



9£LT, DPive 



SHZli-IK TUBiua IN 



HARNESS. DC EM 



SPACER. MOTOR EA 



UNIT WIPE LIST 



CLAMP CDPACirR. EA 



CAPACITOR 



cqyer.teru srp. ea 



MOTOR PWB ASM EA 



RESISTOR 



PULLEY. PPiYE \EA 



Motor ac 



PWB MT6. PLATE 



MoToRMT&.PLATE 



EA *R3 



E~A~7& 



in 



IN 



IN 



£A 



»J 



EA CI 



EA 



EA 



EA R.I 



EA 



EA 



EA 



24fiWG WHITE 



CAT. N° &OI 



FEMALE 



FEMALE 



20AWO QgEtH 



22 flWfi 2 CONP 



■IZS OIA 



20 A WO WHITE 
20AWC BLACK 



• IZS PI4. 



•I 87 Pi A 



• 187 Pi A. 



■312 VIA 
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l) REMOVE INNER CONTAINER FROM OUTER CONTAINER. 



2) 
3) 

4) 
5) 



CUT ftT.T. 'iAPK SJlAMa FkOM INNER BOX. 

REMOVE TOP COVER FROM DISK DRIVE (SIX SCREWS -THREE 
PER SIDE) . ON TOP LOAD DRIVES THE DISK CARTRIDGE 
MECHANICAL INTERLOCK MUST BE HELD IN BY HAND TO 
PREVENT POSSIBLE DAMAGE AS COVER IS REMOVED. 

CHECK ALL PRINTED CIRCUIT BOARDS FOR PROPER CONN- 
ECTOR SEATING. PERFORM VISUAL INSPECTION FOR ANY 
POSSIBLE DAMAGE. 

REMOVE THE TWO SCREWS HOLDING THE POSITIONER COVER 
AND COIL LOCK. REMOVE THE POSITIONER COVER AND 
ROTATE THE COIL LOCK 180° SO THAT THE COIL LOCK TAB 
IS CLOSEST TO THE REAR OF UNIT. POWER CAN NOW BE 
APPLIED. REPLACE THE POSITIONER COVER AND SCREWS. 
IF DISK DRIVE IS TO BE SHIPPED 'OR MOVED 
IT IS MANDATORY THAT THE COIL BE LOCKED. 

6) REPLACE THE TOP COVER (BE CAREFUL WITH MECHANICAL 
INTERLOCK ON TOP LOAD DRIVES) . 



COIL LOCK 
(SHOWN ORIENTED 



DISK CARTRIDGE 
COVER MECHANICAL 
INTERLOCK 
(TOP LOADER ONLY) 



COIL LOCK AND POSITIONER 
COVER SCREWS, TWO (Z) 



TOP COVER MOUNTING! 
SCREWS, THREE (3) 
PER SIDE. 



TOP COVER 



7) 



a) 



FOR INSTALLATION AND OPERATION INSTRUCTIONS REFER 
TO WESTERN DYNEX 6000 DISK DRIVE INSTRUCTION MANUAL. 

WHEN RE-SHIPPING DISK DRIVE; REMOVE TOP COVER, LOCK 
THE COIL, REPLACE TOP COVER, AND PACK INTO SHIPPING 
CONTAINER AS SHOWN IN ACCOMPANING SKETCHES. 
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APPENIDX A 
DE5020 DISK EXERCISER OPERATING INSTRUCTIONS 
A. SWITCH DEFINITIONS 

1. Two Position Register Switches 1, 2 256: 

These switches represent the track address (true = up position) . 

2. Three Position Busy +, Busy -Switch: 

This switch allows seek complete (busy) interface polarity selection. 

When this interface line is defined as being low for seek busy this switch 
is to be in the busy-position (down) . When defined as being high this switch 
is to be in the busy +position (up) . 

The center position allows the seek commands to be processed independent 
of the seek complete signal. This position can, therefore, be used with 
either polarity. The internal timing allows continuous seek commands to 
be processed every 100 ms. 

3. Three Position Increment, Decrement Switch: 

The track address stored in the tester can be incremented (down position) 
by one or decremented by one (up position) during the start of a command 
sequence by this switch. The center position disables the above two operas 
tions. 

The up position also selects the top head which is required for the CE 
alignment of the read/write heads. The other two positions select the 
bottom head. The head selection switch positions can be reversed (0 to 1) 
1 to 0) if the I/O interface signal polarity defninticn has been reversed 
in the disk drive by customer option. This can be readily determined during 
a CE operation. 

4. Three Position Repetitive, Initialize Switch: 

If this switch is in the initialize position (up) the read/write heads 
will seek to track 000 during a seek command. 

-T.C j_i_^_ Jj -u. J_ J _ j_t — .-.«.-. j_ ^ j_ ^ . Jj_^ / j «, \ j_i_ ^ 4-t — ' f~t\r js/^^-v-^cc: co"+- 

11 tll-Lta SWlUJll X!=> -Lll L-llti lejJGLlLlVe JJUblLlUll ^UUWIi; L-llt: u±auK. Ctvj.»_iJ_^i>i» bdiiu 

to the disk drive will alternate on each seek command between the internal 
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tester register and the register switches, thereby, moving the read/write 
heads between any two valid selectable position ( 203 for 100 TPI, 406 for 
200 TPI) . If the switch is not in this position all track addresses sent 
will come from the internal register. The center position disables the 
above two operational modes. 

The down position also selects the removable (top) disk which is required 
during CE alignment of the read/write heads. The disk selection switch 
positions can be reversed (top disk to bottom, bottom disk to top) if the 
I/O signal polarity definition has been reversed in the disk drive by 
customers option. This can be readily determined during a CE operation. 

5. Three Position Load, Recycle Switch: 

When this switch is moved to the load position (down) the contents of the 
register switches will be loaded into the tester track address register. 
Any command that may have been in process will be terminated. 

When this switch is moved to the recycle position (up) seek commands will 
be continuously processed after starting a command using the load command 
switch. 

When this switch is moved to the center position only one seek command will 
be processed for each change of the load command switch from the clear to 
the load position. 

6. Two Position Load Command, Clear Switch: 

Command processing is stopped when this switch is moved to the clear position 
(down) . 

Moving this switch to the load position (up) starts the processing of seek 
commands to the disk drive. 

TESTER OPERATING SEQUENCE FOR SEEK COMMANDS 

1. Power off disk drive, connect tested I/O cable, (insert PWB connector 
wiring side up) and power connector to back of disk drive PWB backpanel. 

2. Power on disk drive and allow it to come ready. 

3. Set busy +, busy - switch to correct position. 
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4. Load desired track address from switches into register using load switch. 

5. Set increment- decrement switch if the track address register is to be 
incremented or decremented at the start of each command. 

6. If the track address is to alternate on seek commands from the register 
address to the switch address than set the repetitive, initialize switch 
to repetitive. If the disk drive is to be restored to track 000 by the 
initialize function (not track address) then set the switch to the ini- 
tialize position. 

7. If the command is to be processed continuously then set the load, recycle 
switch to the recycle position, 

8. The command can now be started by moving the clear, load command switch 
from the clear to the load position. 

9. If the command is being processed continuously (recycle on) the command 
sequence can be terminated by moving the load command switch to the clear 
position. 

C. TESTER OPERATING SEQUENCE FOR CE ALIGNMENT 

1. Seek to proper alignment track and put load command switch in clear position. 
Then select the proper disk and head required for C.E. alignment. 
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APPENDIX B 
DT6020 DISK TESTER OPERATING DESCRIPTION 

A. General 

The tester is composed of two basic registers; the address register and the 
data register. The address register contains the address of the data block. 
The data block pattern is contained in the data register. The data register 
also contains position information when used in the repetitive seek mode 
(See Section B-8) . 

The five basic commands are: seek, read address, format, compare, and auto- 
matic. 

B. Switch Function Description 

1. File Simulate - allows the tester to simulate a disk drive for the purpose 
of tester debug. A disk drive must not be connected when using this mode. 

2. Select PC - allows display of program count bits and 1. 

Select error - allows display of error conditions (compare and no sector) . 

3. Load Top - loads information from the register switches into the data (top) 
register. 

Load Bottom - loads information from the register switches into the address 
(bottom) register. 

4. Head Increment - allows all data commands to increment the head address. 

5. Position Increment - allows all commands to increment the position address. 
The head increment mode must be functioning to allow the position increment 
if a data command is being processed. 

6. Disk Increment - allows all commands to increment the disk address. The 
position increment mode must be functioning to allow the disk increment. 

7. Error Stop - If an error occurs (comapre or no sector) and the switch is in 
the stop position, the error condition will be displayed and the tester will 
halt in program count 00. If its a compare error (compare command) then the 
incorrect data will be in the data register. If the header address does not 
compare with the address register, then a no sector found error (read header 
or compare command) will exist. 
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8. Initialize - allows tester to initialize the disk drive unit to track 000 
during a seek operation. This position is to be used for seek commands only . 

Repetitive - allows repetitive seek operations between the address in the data 
register and the address in the address register. This position is to be used 
for seek commands only. 

9. Recycle - allows command to be continuously recycled. 

10. Clear - allows resetting of all tester functions. This must be done prior to 
the start of every command. 

Load command - loads commands as determined by command select rotary switch 
(See Section B-ll) . 

11. Command select - (see Section B-10). The five positions are: 

a. Seek - moves read/write heads to the address in the address register. In 
the repetitive seek mode, it moves the heads between the address in 

the address register and address in the data register. In the initialize 
mode, it moves the heads to track 000. 

b. Read Address - reads the header of each data block into the data register. 

c. Format - writes data from the data register in the format of Section "C" 

d. Compare - compares all data read in the format of Section "C" to the data 
in the data register. 

e. Automatic - writes and compares all combinations of an eight bit word in 
the format of Section "C". 
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Data Block Format: 
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INDEX 



u 



IT 



E 



DATA 



Gap 1 - Used to enable heads (time determined by tester) 
Gap 2 - Used to sync read circuits (time determined by tester) 
Header — Track Identifier 

1 bit - Head 

9 bits — Positioner (Cylinder) 

1 bit - Disk 

5 bits — Spare 
Data - Repeating 8 bit data byte 

Written from data register when Format Command 

Read into data register when Compare Command 



D. Tester Interface Jumper Options - Remove bottom plate to change jumpers, 
testers are factory jumpered for Standard Interface. 



All 



1. Seek Busy - jumper FC01 to FC02 for Standard Interface. 
Seek Ready - jumper FC01 to FC03. 

Also the busy jumper on the disk drive backpanel must be placed between 
Busy 1 and A2-42 if the normal seek ready line is not used (for example - 
Microdata^ 

2. Top disk select on low output - jumper WP08 to WP07 for Standard Interface. 
Top disk select on high output - jumper WP08 to WP06. 

3. Double frequency read data bit - jumper FC28 to FC27 for Standard Interface. 
NRZ read data bit - jumper FC28 to FC26. 

E. Normal Operator Functions * 

1. Seek Mode 

a. Put command rotary switch in seek position. 



jwau occ 






setting reg. switches) 
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c. Put recycle switch (RECY) up if command is to be continuous. 

d. Move load switch to clear (down) and then move up to load command 
position. Command is now being executed. 

e. If B reg. (seek address) is to be incremented by one, then put 
positive increment in up position. 

f. If seek address is to be switched from B to D reg. put seek repetitive 
switch (seek rep.) down. The disk drive will now move between the 
respective addresses. The D reg. can be loaded a given address by 
setting reg. switches and pressing load top to up position. 

g. For an automatic seek to address zero move seek initialize (seek init.) 
switch up. 

h. To stop command, put recycle switch (RECY) down if it was up. If it 

was down, only 1 command sequence was executed, 
i. The following switches have no effect on the seek operation: bottom 

head, error stop, head increment, disk increment, select PC error, 
j. The file simulate (file sim. ) must be down. This switch is to be used 

for tester debug only. It simulates signals from the drive for debug 

purposes. 
Format 

a. Seek to starting address (See Section E-l) . 

b. Load data to be written in D reg. by setting register switches and 
momentarily moving load register switch up (load top) . 

c. Put command rotary switch in proper position. 

d. If command is to function on both heads, put head increment up. 

e. If command is to function on all positions, put position increment (pos. 
inc. ) up. 

f. If command is to function on both disks, put disk inc. up. 

g. If command is to be continuous, put recycle switch (RECY) up. 
h. Seek init-rep. switch must be in center position. 

i. File sim. switch must be down. 

j. To start command sequence, press load switch to clear position (down) 

and then up to the load command position, 
k. The error stop switch and select PC error have no effect. 
Read Header 

a. Seek to starting address (See Section E-l). Usually this is track 000. 

b. Same as Section E-2, steps c through j. 

c. The header address is read into the D reg. 



*Assume all switches down or in center position on momentary switches at start of 
each command. 
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d. If the error stop (err. stop) switch is on (up) and if B. reg. address 

does not compare with the header address read then a no sector (no sect.) 
error is indicated and the tester stops. To see the error indication, 
select PC-error switch must be in select error position. 

Compare 

a. Same as Section E-3, steps a, b and d. 

b. If the error stop switch is on and the data in the D reg. does not 
compare with the data read, then a compare error is indicated. To see 
the error indication the sel. PC-error switch must be in select error 
position. When first starting the command, the data reg. can be loaded 
with the proper data by putting the error stop switch on when starting 
the command. An error will occur and the data in error is left in the 
D reg. (which in this case is the correct data) . Loading the command 
again will then properly start the command. 

Auto 

a. Same as Section E-3, steps a and b. 

b. The data in the D reg. is written, compared and incremented by one 
until it rolls over (all ones). This completes one command sequence. 

c. If the error stop (err. stop) switch is on, and the data in the D reg. does 
not compare with the data read then a compare error is indicated. The 
data in error is not read into the D reg. as in the compare mode. If the 
header address does not compare with the B reg. then a no sector error 

is indicated. 
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